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Art. XXXIV.—Physical Aspects of the Comet II, 1861; by 
Commr. J. M. GILuiss, Supt. U. S. Naval Observatory. 


THE comet was first noticed on the evening of the 30th of 
June at 104 o’clock. At that time a bank of clouds obscured 
the nucleus, and its lengthened coma of pulsating light extending 
towards the zenith caused it to be mistaken for an auroral beam. 
This opinion of its nature was apparently confirmed by a num- 
ber of luminous and vapory flocculi lying eastward of the me- 
ridian, and near the prime vertical. The following evening at 
about the same hour or a little later, it was again remarked, and 
under somewhat similar circumstances; but whilst the change of 
place was evident, there was no reason to suspect it a celestial 
body. Ata later hour its character was no longer doubtfual. 

On the night of the 2d of July, the nucleus of the comet was 
near the small star 6 Urse Majoris, from which point the tail 
proceeded in two branches. The first one slightly curving to- 
wards the star « Urse Majoris, was only 8° or at most 10° in 
length. The other, eastern or main branch, was straight and nar- 
row, and passed in nearly a vertical direction closely paralle} 
with the stars 4 and « Draconis, near the Jatter of which it was 
the most attenuated, and not more than 14° in width. Thence, 
spreading gradually, it could be followed by the eye to a point 
in the neighborhood of 68 and 72 Herculis, or to a distance of 
some 80° or 85° from the nucleus. During the night it seemed to 
move slowly westward, finally enveloping the two stars of Draco 
mentioned above. 
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Its light was neither uniform nor constant. For the first 8° 
or 10° from the nucleus the tail was remarkably brilliant, and 
then its light rapidly diminished in intensity until reaching its 
narrowest point, beyond which the gradation was almost insen- 
sible. The constancy of the light near the nucleus was inter- 
rupted at intervals by flashings or pulsations, closely resembling 
those of the aurora, and at these times it was remarked that the 
upper portion of the tail was perceptibly fainter, though this 
may have been simply the optical effect of contrast. 

When viewed with a telescope of low power, the nucleus ap- 
eared as a smail planetary disc of only a few seconds diameter. 
‘rom this there emanated towards the sun a ]Juminous sector. or 

fan-shaped head, terminated by a well-defined convex line. The 
matter proceeding from the nucleus toward the sun and forming 
the head, was at this line sharply repelled, and falling back on 
either side, formed the branches of the tail. The whole appear- 
ance of this sector, at first brilliant and well-defined, underwent 
various modifications as the night progressed. When first ob- 
served, it was nearly symmetrical with respect to the comet’s 
axis. The eastern wing was perhaps a little the longer of the 
two. There was a dark oval spot near the middle of the fan 
and a little to the east of the axis: then a faint curved line or 
lines, concentric with the outer convex boundary, divided the 
mass into upper and lower strata, each with a cusp on either side. 
Afterwards the lines appeared broken, giving a mottled ap- 
pearance to the central zone of the sector, and finally the west- 
ern cusps seemed to break, and the fan-shape was transformed 
into a spiral whose centre was in the nucleus. Meanwhile, dur- 
ing the hours of observation, the dimensions of the whole mass 
had increased to at least double of the original size, while the 
outlines had become so indistinct that it was only with difficulty 
the general shape could be recognized, 

July 3.—The nucleus was distinctly visible to the unassisted 
eye as early as 8 P. M., and as late as 4" 10™ on the following 
morning. It might have been seen at even a later hour. 

In the field of the telescope used last night, (the comet seeker), 
by 9 o'clock it was a brilliant stellar point just north of 35 Urs 
Majoris. In the equatorial it was enlarged to 11/2, and was 
evidently elougated in a line perpendicular to the direction of 
its motion. 

The luminous sector, or fan-shaped head preceding it had 
greatly changed. Four measurements placed its outer boundary 
line at 101” from the nucleus. This line was parabolic rather 
than elliptical, but there was in its western half an irregularity 
as though a segment had been cut from that wing. In the early 
part of the evening, the posterior boundary was curved on each 
wing of the sector, its eastern half terminating in a sharp cusp, 
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whilst the western one was not only irregular, as has been said, 
but its extremity was not as well defined, ‘and the volume of that 
half was sensibly less. That boundary had notably flattened 
by 1 1h 45m, 

The surface of the sector was much less mottled than during 
the night of the 2d, and was at no time so vivid as then. The 
dark oval spot could not be recognized. Beyond the sector there 
was a dark space, and concentric with and at the distance of 396” 
(measured by Mr. Ferguson) from the nucleus, a faint outer en- 
velope was traceable. This last was a narrow band of dusky 
white hue, densest directly in front of the nucleus, at which 
point it was 12” or 14” broad, and from thence diminished to- 

wards the extremities of the wings both in volume and luminos- 
ity until its form was that of a slender crescent. 

The coma continued much as last night, and requires comment 
under two heads. The lower, or main portion, extending from 
the nucleus to half-way between * and 4 Draconis, was markedly 
the brighter, and the upper part of it slightly turned to the west- 
ward, Its eastern edge, bordering close on x, and passing to the 
left of 4, was best defined ; its western more fringe-like and 
spreading from the axis. It was not, at any time, as brilliant as 
during last night, nor was the dark central line near the axis as 

marked, but was, as then, subject to fitful pulsations, at which 
periods the increase of light sometimes seemed wholly confined 
to within 12° or 14° of the nucleus, at others to flash to the ut- 
most extremity of the coma almost instantly, and again at others, 
the whole volume appeared to be bent to the westward as a wil- 
low branch by the wind. The most remarkable of these pulsa- 
tions occurred at 10550™, during which the coma became ex- 
tremely faint between * and « Draconis, though it continued quite 
distinct above the latter star. Its greatest breadth did not ex- 
ceed 4°. 

« Draconis was near the axis of the longer and narrower por- 
tion. This was nowhere more than 14° broad; was always faint- 
est between * and a@ Draconis, above which it was brighter, and 
could be followed in its gradually diminishing lustre to the east- 
ward of « Ophiuchi where it was lost in the ‘light of the milky 
way. 

July 4 —The gazing observations of this night continued from 
75 50™ until 115 30", P. M. 

At 7455™ the cometary nature of the body was readily distin- 
guishable, and the light of the nucleus had become visible before 
that of « Urs Majoris. When seen at a later hour it was more 
condensed than last night, and appeared in the comet seeker as a 
brilliant elongated star. 

At 105 50™ the general form of the sector-shaped head prece- 
ding the nucleus was parabolic. It was less distinctly marked 
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The comet was much fainter to-night. The tail was not more 
than 25° in length, and curved very nearly the same as on pre- 
vious nights, but was broader, being nowhere less than 3° in 
width. ‘The western and the main branches seemed both sub- 
divided continually. 

The luminosity surrounding the head was more extended than 
before, but with no perceptible outline. 

The sector was much smaller and fainter, and for the greater 
part of the time could scarcely be discerned at all as distinct 
from the gener ral mass of light. ‘The vertex of its upper, convex 
side was some 5° or 10° to the right of the comet’s axis, corres- 
ponding very nearly to the position of the line or brush of light 
seen on the 8d inst. The inner edge of the eastern cusp was 
better defined than that of the western,—it was concave as usual, 
while the western, when it could be seen at all, was quite straight. 
There was no trace whatever of any dark spots or lines, except 
that by occasional glimpses a shade could be suspected separa- 
ting the outer luminosity from the sector, but even this was very 
doubtful. 

July 7.—Although there were thin cirri extending over all 
that portion of the sky, the cometary nature of the body was 
recognizable as early as 88 5™, An hour later, the thin clouds 
had all disappeared. 

At 105 p. M. the light of the nucleus was brighter than that of 
e Urs Majoris. W ith a power of 70, and the full aperture of 
the equatorial, it was, in comparison with the night of the 5th, 
condensed aad brilliant, but not stellar. 

The head, or what has hitherto been called the sector was not 
unlike an arrow-head in form. 

The anterior boundary of the sector was more flattened than 
on previous evenings, and was not unlike an arrow-head greatly 
expanded perpendicular to the axis of length. A brush of lu- 
minous fibres extended from the nucleus across it, inclined to 
the west at an angle of 8° or 10°, and perceptible 20” beyond 
the boundary. That wing was the smaller, and much the less 
regular in outline. The curve of the posterior boundary also 
was more flattened, but neither of them was well-defined, al- 
though the night hs 1d become perfectly clear. 

The western branch of the coma could be traced from the nu- 
cleus to near 6 Bootis, the eastern one to about a degree beyond 
vand » Herculis, and the latter stars were precisely in its line. 
At 8° from the nucleus the two were not more than 14° to 2° 
broad. The great volume of light was within 10° of the nu- 
cleus, and at 20° the brilliancy of the coma did not exceed that 
of the milky way, west of 7 Aquil: e. _ But its intensity was sub- 
ject to great changes, when it seemed to flow from the nucleus 
in a stream steadily i increasing for some minutes, and again as 
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slowly fading away. At these times the dark space between the 
two branches of the coma became more distinct. and the optical 
illusion of a curve in the line of the axis more apparent. The 
most noteworthy of these changes was just at 11 o'clock, shortly 
after which hour the observations ceased. 

July 8.—The nucleus was more planetary than during last 
evening, and was approximately of the same degree of bright- 
ness, or produced the same effect upon the eye as  Ursee Majoris. 
It became visible soon after 84 p. wu. 

In the equatorial, and with power 70 as used then, the sector 
head was much more distinct, and its anterior b yundary quite 
circular. The posterior line was a caustic, of which the nucleus 
occupied one of thecusps, The eastern cusp was sharp, whilst 
the western continued asirregular as on previous evenings. 

The marked brush or rays of light diverging from the nucleus 
extended across the general mottled surface of the sector at the 
angle observed last night. 

The coma continued in two distinct branches, of which the 
western one was curved, and constantly traceable to within a de- 
gree of 9 Bootis. During the pulsations it could be seen a degree 
or two beyond that point. Its western outline was markedly 
brushy from the nucleus to extreme visibility. The eastern 
branch extended to and covered v and y Herculis. The great 
volume of light was within 8° of the nucleus, and its eastern line 
was the sharpest. Above the point mentions l, the coma dimin- 
ished in brightness uniformly, until it was no longer distinguish- 
able beyond » Herculis. As heretofore the dark space between 
the two branches was most notable during the outward emis- 
sions of light from the nucleus through them. 


Upon attempting to compute an or 1e comet, Prof. 
Hubbard found it impossible to represent the observed path by 
a parabola, and then obtained by the Gaussian method the fol- 
Jowing hyperbolic elements, based upon the places obtained by 
Mr. Ferguson on the 2d, 8th, and 17th of July. They give for 
the middle date the values J 0:33, 


Time of periheliot passage, 1861. June l l 85294, Wash. M. 7 


Long. of perihelion, 249° 44! 44-58 ) M. equinox, 
, node, 278 59 49 *72 | 1861°0 

Inclination, 85 56 8 ‘86 

Excentricity, 10265470 

Peri..elion distance, 0°7453901 


The following is the list of observations, as far as reduced and 
compared with the above elements: 
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Wash. M. T. a c.—0o. 
July 241250 130 48 68 + 24 63 12 485 + 13 
336480 147 56 52:0 +17°9 6610 24 — 06 
38102 148 14 43:1 — 95 66 11 — 47 
*63908 152 46 48°8 +248 66 34 176 — 25 
436786 164 40 26°8 66 54 21:2 — 55 
637421 187 49 03 + 25 6451 1°7 — 58 
836769 200 12 23°3 — 05 6150 20 — 08 
1053104 207 46 02 — 14 58 58 55°8 — 94 
11:45260 20959 380 28 57 56 582 —10°2 
1242192 21154 91 + 89 56 58 12°1 
14°48062 214 56 + 75 55 14 25°5 
16 37969 217 6 96 —13°4 58 52 64 + 52 
1735071 217 58 33:0 — 48 53 16 87°0 + 15 
42154 218 1588 + 42 53 14137 — 38 
2040982 220 9540 +167 51 42 285 — 38 
23 37224 221 44 407 +195 50 30 17:2 — 91 
2425193 222 11 +281 59 9 268 — 98 
25 364387 222 37 26:0 +325 49 49 153 —13°2 
27°37080 223 24 383 +360 49 12 89 


From these residuals it is evident that the orbit requires yet 
some correction, not sufficient, however, it is believed, to change 
its decided hyperbolic nature. 


ArT. XXXV.—A Sketch of the Life and Scientific Services of 
John Evans, M.D., U. 8. Geologist for Oregon and Washington 
Territories, and of the U.S. Chiriqui Exploring Expedition; by 
T. Jackson, M.D., of Boston. 


THE labors of pioneer geological surveyors, who visit the un- 
broken wilderness and scale mountains never before trod by civ- 
ilized man, thread the mazes of cafions amid the Rocky Moun- 
tains, or navigate in frail bark canoes unfrequented rivers with 
unknown rapids and tangled with fallen trees, are of such an 
arduous and dangerous nature that only the boldest and most 
adventurous are willing to undertake or are able to accomplish 
them. 

We look with the same interest on one who has successfully 
accomplished such feats in behalf of science, as we regard the 
war-worn veteran who has returned from a successful campaign 
against the enemies of his country. We know and feel what 
hardships he has endured, and sympathize with him in his tri- 
umphs over difficulties and dangers, while we enjoy with him the 
fruits of his researches, knowing how dearly they have been ac- 
quired. The enthusiastic geologist, thousands of miles away from 
home, throwing away much needed bread in order to preserve 
specimens to illustrate the mineralogy, geology, and natural his- 
tory of the country he explores, kindles in us a profound respect 
for his self-sacrificing spirit and desire to serve, to the extent 
of his ability, the cause of science. Scientific explorations, i in a 
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country infested by hostile savages, require the wisdom, coolness, 
and intrepidity of an old border warrior to ensure success. To 
accomplish such feats, wade return in safety, was the fortune of 
the subject of the present sk tch, and though, unhappily for his 
country, he died before his valuable reports had been published, 
we doubt not the Government will | duly make public record of 
his labors. 


Dr. EVANS was born in Portsmouth, New Hampshire, on the 
14th of February, 1812, and was son of Hon. Richard Evans. a 
Judge of the Supreme Court of New Hampshire. He was edu- 
cated at Andover, Massachusetts. = was 1n his early manhood 
employed fos a while as a mercantile clerk. In 1831 he re- 
moved to Washington, and was employed as a clerk in the 
general Post Office Department for eight years. He afterwards 
removed to St. Louis, studied medicine, and received the degree 
of M.D. at the Medical College of that city. In 1835 he mar- 
ried Miss Sarah Z., dat 19 rhter of the distinguished architect, Rob- 
ert Mills, formerly of Charleston, South Carolina, but for many 
years a resident at Washington. By this marriage he had three 
sons and one daughter. 

In 1847 he was appointed, by Dr. David Dale Owen, to be 
one of his assistants in his geological survey of the western por- 
tion of the Chippewa land district, and accomplished his duties 
to the entire s: — iction of his employer and the public. 


In March, 1851, he was appointed, by the Secretary of the 
Interior, ‘to ins stit ite geological researches on the main lines of 
the public land surveys about to be commenced in Oregon,” and 
entered zealously on that laborious duty, exploring the falls of 


the Missouri to the Flat Head pass, in the Rocky Mountains, 
and through that pass from the forty-sixth to the forty-ninth 
degrees of north latitude, and to the Columbia River. The val- 
leys of the Flat Head Lake and Bitter Root rivers were also ex- 
plored, and he crossed the Bitter Root range of mountains, 
which are one hundred and twenty miles wide, and ex plored 
the country to the Spokane, Clear Water, Snake, Walla Walla, 
Utiliah, John Days, and Falls rivers to the Columbia, and thence 
to Oregon City. 

He collected specimens of all the rocks, minerals, fossils, and 
soils of those wide spread regions, and forwarded them for de- 
scription and analysis to some of the most skillful mineralogists, 
paleontologists, botanists, and chemists of the United States, 
among whom we may name Dr. Owen, Professors Litton. Leidy, 
Shumard, and L esquereux, all of whom were supplied with am- 

\le materials for their scientific examination and description, 
Ino the author of this paper he sent specimens of rocks for de- 
scription, and of coals, ores of iron, lead and copper, and a large 
number of selected soils, and a piece of very remarkable mete- 
oric iron, for analysis 
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Dr. Leidy, he informs us, has furnished no less than ninety 
figures of mammalian fossils, and the other scientific gentlemen 
have worked out the problems given them to solve, so that a 
magnificent foundation is laid for a most interesting and valuable 
report, embracing the labors of some of the most able naturalists 
aud chemists in this country. 

Dr. Evans worked steadily on his report, presented it to Con- 
gress, and having had an opportunity to re-visit Oregon and 
Washington Territories, by consent of Congress withdrew his 
report for the purpose of adding to it his last researches, and 
thus making it more perfect. We understand that this labor 
was performed, and that the revised and completed report is now 
in the general land office at Washington, awaiting publication, 
which it is earnestly hoped may not long be delayed. 

One of the most interesting scientific discoveries made by Dr. 
Evans, during his explorations in Oregon, was that of an enor- 
mous mass of meteoric iron containing an abundance of chryso- 
lite or olivine imbedded in it. During the Indian war in that 
region, Dr. Evans ascended Bald Mountain, one of the Rogue 
River range, which is situated from thirty-five to forty miles 
from Port Orford, a village and port of entry on the Pacific 
coast, and obtained some pieces of metallic iron, which he broke 
off from a mass projecting from the grass-covered soil on the 
slope of the mountain. He was not aware of its meteoric na- 
ture until the chemical analysis was made, but the singularity 
of its appearance caused him to observe very closely its situa- 
tion, so that when his attention was called to the subject he 
readily remembered the position, form, appearance, and magni- 
tude of the mass and manifested the most lively interest in pro- 
curing it for the government collection in the Smithsonian Insti- 
tution at Washington, a duty I doubt not he would have been 
commissioned to perform had his life been spared. 

By the aid of information contained in his letters to me, per- 
haps some traveler in those regions may be able to find this 
very interesting meteorite, and I shall therefore transcribe what 
he says of it. In reply to my inquiry, whether he felt confident 
he could again find this mass of meteoric iron, he says in his 
letter of May Ist, 1860: 

“ There cannot be the least difficulty in my finding the meteorite. The 
western face of Bald Mountain, where it is situated, is, as its name indi- 
cates, bare of timber, a grassy slope, without projecting rocks in the 
immediate vicinity of the meteorite. This mountain is a prominent 
landmark, seen for a long distance on the ocean, as it is higher than any 
of the surrounding mountains. It would doubtless be best and most 
economical to make a preliminary visit to the locality, accompanied only 
by the two voyageurs alluded to in my last letter.” (Two of the Cana 
dian Frenchmen in employ of the Hudson Bay Company.) 

Am. Jour. Sc1.—SEconD Series, VoL. XXXII, No. 96.—Nov., 1861. 
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“ Arrangements might then be made with the Indians for its purchase, 
and the best plan selected for its removal. It would be expedient to pro- 
cure the men and animals necessary in the Umpqua valley, east of the 
Coast Range of mountains, as Port Orford at present is quite a small set- 
tlement, although a ‘port of entry.’ The meteorite might be shipped in 
the California steamer to San Francisco, and from that port in a sail ves- 
sel round the Horn to Boston.” 

Dr. Evans estimates the appropriation required at from two to 
three thousand dollars. 

At the General Land Office and Indian Bureau in Washing- 
ton, Dr. Evans ascertained that the right to this meteorite “ vests 
in the Indians,” the land not yet having been ceded to the Uni- 
ted States, and any agreement made with them would be bind- 
ing, and the United States government could lay no claim to it. 
Dr. Evans then adds 

“ There would not be the slightest difficulty in making an arrangement 
with the Indians, for I am personally acquainted with their chiefs. The 
principal chief, ‘Old John,’ spent several days in my camp of two men, 
during the height of the war, when it would have been dangerous for 
less than three or four companies of U.S. soldiers to have passed the 
same mountains. It would require only ten or a dozen blankets, tubacco, 
&c., as presents.” 

“ As to the cost of transportation of the meteorite to Port Orford, it is 
difficult to make an accurate estimate. It is situated in a mountainous 
region, thirty to thirty-five miles from the coast, and the only access to it 
is by mountain trails. It might be removed in pieces of from one hund- 
red to one hundred and fifty pounds in weight on pack mules; and accu- 
rate measurements made of the whole mass without great expense, say 
from $1,200 to $1,500. But to remove it entire would either be im- 
practicable or involve great expense, unless indeed a river which passes 
the base of the mountain (Sixe’s River), and empties into the Pacific, 
should prove navigable for a raft of sufficient size for its transportation. 
There is water enough, but it is no douvt much obstructed by fallen tim- 
ber, and may have rapids, which it would be difficult to pass over with 
such a heavy load. In either mode of transportation my first duty would 
be to explore this river.” 

In another letter Dr. Evans says: “ As to the dimensions of the mete- 
orite I cannot speak with certainty, as ho Measurements were made at 
the time. But my recollection is, that four or five feet projected from 
the surface of the mountain, that it was about the same number of feet 
in width, and perhaps three or four feet in thickness; but it is no doubt 
deeply buried in the earth, as the country is very mountainous, generally 
heavily timbered, and subject to washings from rains and melting of snow 
in the spring, so that in a few years these causes might cover up a large 
portion of it. The mass exposed was quite irregular in a So 

In another letter Dr. Evans states concerning the meteoric iron: 

“The locality is about forty miles from Port Orford, in the mountains 
which rise almost directly from the coast, only accessible by pack mules. 
But each mule might carry three hundred pounds weight, and if required 
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make several trips, to secure the whole mass. It would, however, be neces- 
sary to take along suitable tools, to separate the mass, which might if desira- 
ble be adjusted together afterwards. But J should suppose that each institu- 
tion, which might furnish the funds, would desire a portion of the mass.” 

The latter remark refers to his proposal to raise the funds 
from several scientific Societies, in case that Congress should fail 
to appropriate money for the purpose of procuring the meteorite. 
The legal proprietorship in it was also inquired about expressly 
with this view in case Congress should fail to grant funds for 
procuring this very interesting object of science.* 

Every possible exertion was making in Congress, and with 
the departments at Washington, to induce the government to 
take measures for procuring this very valuable meteorite, and to 
cause it to be placed in the museum of the Smithsonian Institu- 
tion, where it could readily be examined by scientific men, but 
Dr. Evans death, and the present unhappy state of the country, 
seem to prevent the realization, for the present, of this enterprize. 

Dr. Evans in one of his letters to me writes also:—“ Did I ever men- 
tion to you the discovery made by me (in 1853) of platinum on the 
Pacific coast ?—A portion of the black sand, collected from the bed of a 
small creek, yielded 47 per cent, as analyzed and separated by Dr. Litton.” 

Dr. Evans also states that “on the Western slope of Bitter Root Mts., 
bordering on the Rooskooski River, a large tributary of the Columbia, I 
discovered a mountain of iron ore, a surface specimen of which yielded, 
on analysis, 67 per cent of metallic iron, It is fully equal in richness 
and, greater in altitude, than the celebrated Iron Mountain of Missouri.” 

Without anticipating more of the matters, in Dr. Evans’ Re- 
port, which we hope may soon be published by Government, I 
may say that, from the specimens examined by me, it is evident 
that there are vast regions of volcanic origin in Oregon, that 
trachytes, basalt, lavas, native sulphur, and other materials of 
igneous origin, were among those sent to me for description or 
analysis, and there were also specimens of pure rock salt, which 
the note accompanying the specimen stated was “in great abund- 
ance,” as also was the native sulphur. 

Argentiferous lead ores, and specimens of yellow copper py- 
rites, were also discovered, besides numerous ores of iron and 
many tertiary dry coals, before mentioned. 

Dr. Evans adds: “Is it not worthy of note in the history of nations, and 
is it not a great honor to our national Legislature, and the Officers of the 

* If the Bald Mountain meteoric iron is like in tenacity and hardness to that of 
most known masses of similar origin. the dissection of it would prove a task of far 
more difficulty than seems to have been supposed by Dr. Evans: so great indeed 
that in our judgment it would be impracticable, to the extent suggested, If its di- 
mensions—which appear to be quite conjecturul—are not something excessive (like 
those of the great Columbia and Brazilian irons) the cost of transporting it entire 
the moderate distance of thirty or forty miles would certainly be less than that of 


its dissection. It would not be difficult, with the aid of a good mechanic, to con- 
trive a vehicle which would both raise it from its bed and effect its transport.—Ebs, 
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General Government, that they should have instituted and completed, a 
Geological reconnoissance of the vast regions between the Western Stats 
and the Pacific Ocean, and from the British possessions to the boundary 
of California? This survey, exhibiting as it does by careful analyses the 
constituents of all the prevailing soils, coals, and minerals: and that too 
whilst the country for the most part is still inhabited by savages ! 

“Extensive beds of semi-anthracite (or perhaps more properly semi- 
bituminous) coals, ores of iron, lead, : opper platinum, gold, sulphur, rock 
salt, &c. &e.. have been discovered, in various localities, which will prove 
of great commercial advantage in view of the important trade between 
China and the islands of the Pacific and western coast.” 


1 


In the prosecution of his surveys, Dr. Evans was assisted by 
Dr. B. F. Shumard, of St. Louis, who has ki lly placed in my 
hands a large amount of information, concerning the discoveries 
made on his surveys, and also an account of Dr. Evans’ dis- 
coveries in the Muuvaises Terre of a vast number of bones 
representing the ancient and extinct fauna of Nebraska, a re- 
gion explored by Dr. Evans, while in the « ploy of Dr. D. D. 
Owen, researches from which Dr. Leidy derived those interesting 
materials, for his very valuable memuir. The atte: tion of scien- 
tific men was first called to the Mauvaises Terres, as a charnel 
house of fossi] remains by Dr. Hiram A. Prout, (see this Journal, 
{2], vol. ii, page 248). 

To Dr. Evans is also due the disc very of the Pass of the 
Roeky Mountains, named after Cadotte, who is not its original 
discoverer, as we are assured by Dr. Shumard, as well as by Dr. 
Evans himself. 

We omit the very interesting descriptions, which, both Dr, 
Evans and Dr. Shumard have siven of their wild rness adventures, 
trials and perils; but before closing this paper, I would say that 
Dr. Evans, in his journey across the Rocky Mountains, met with 
the usual misfortunes which attended all early travelle rs in that 
desolate region :—that he was reduced to the n cessity of killing 
and eating his pet dog after having, in his own words, “thrown 
away bread to preserve stones :”—that his mules gave way under 
labor and privations, amid these fastnesses, and were left to die, 
while our geologist, bray ing all dangers and fatigues, forced his 
way over the mountains and reached his destination in safety. 

Dr. Evans, fortunately for himself. acquired a high renown 
among the Indians, for his supposed power of curing the cholera, 
and his Indian name means, the medicine man who kills the 
cholera, he having been fortunate in his treatment of the cases, 
which came ur ler his care. On one occasion, a delegation of 
chiefs waited | pon | m, and besought him to “ make m« dicine,” 
(perform some mysterious rite), so that the Great Spirit would 
send them plenty of Buffaloes, protect their corn from frost, and 
give them a moderate winter.” They fully believed in his great 
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influence with the celestial powers, and to this superstition, un- 
doubtedly, he owed his life in his adventurons travels, amid the 
war paths of hostile Indians. He was informed that all the 
chiefs of the tribes west of the Rocky Mountains knew him; for 
they have a way of telegraphing intelligence to great distances, 
without the aid of electricity. Dr. Evans’s sextant, on one occa- 
sion, certainly saved his life from predatory Indians, who came to 
kill him and his party, but were awed by his bringing down the 
sun at his will, and they went away and reported that “they dared 
not kill him; for some great misfortune would be sure to fall upon 
the tribe if they injured so great a medicine man. Large parties 
of miners have been killed when endeavoring to follow the paths 
which Dr. Evans passed in safety, and a party of a dozen of them 
were killed soon after Dr. Evans left Rogue River Mountains 
when they endeavored to visit the spots he had explored. 

Dr. Evans went to Central America last year as geologist to 
the Chiriqui Exploring Expedition. He there discovered, in the 
lagoon districts of the Gulf of Chiriqui, an abundance of excel- 
lent bituminous coals of the Eocene Tertiary age, the aggregate 
thickness of the beds being 734 feet, while their mean thickness 
was not far from four or five feet. Six of the beds, he states, 
are so contiguous one over the other as to be mined together in 
a thickness of clear coal of thirty feet. 

Such a deposit, of good coals, was of vast importance to the 
enterprise then in contemplation, of opening a new route across 
the Isthmus to the Pacific Ocean—a project which we trust will 
be revived, when the unhappy war in which the country is now 
engaged shall be brought to an end. 

These coals, analyzed by the writer, were found to be of ex- 
cellent quality, and suitable for all the uses to which good bitu- 
minous coals are applied. These Tertiary coals undoubtedly 
contain succinic acid, for they give out the fragrant odor of 
burning amber when heated. They differ from the lignites of 
northern Tertiary beds entirely, and seem to point to a condition 
of things such as must have existed during the older and regular 
Coal formation. 

The gorgeous scenery of the tropical forests, and luxuriance 
of vegetation in Central America, seem to have strongly im- 
pressed Dr. Evans, and he expressed in his letters to the General 
von Office an intention of removing with his family to Chiriqui. 
A dangerous delusion! for the destructive effects of that seductive 
climate have proved fatal to nearly all the northern explorers 
who have labored there, and we have no doubt that Dr. Evans’ 
constitution was enfeebled by his exposure in that region during 
the summer months and the rainy season, so as to render him 
incapable of resisting the very mild attack of pneumonia, which 


ended his career by ‘death, in Washington, April 18th, 1861. 
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He died in the midst of his 1: , and before they had been 
made public; but his work had reached a state to ensure it from 
being lost to the world. A sir ple resolution of Congress is now 
all that is needed to bring forth from the government press his 
report containing, as we believe, matter of value in this country 
alike to science and the general public 


Boston, September 1, 1861 


Art. XXXVIL—On the great Auroral Exhibition of Aug. 28th 
to Sept. 4th, 1859, and on Auroras generally.—8TH ARTICLE; 
by Eur1as Loomis, Professor of Natural Philosophy and As- 


Yale College. 


tronomy il 


SINCE the publicati ny 1 article on the great auroral 
exhibition of Aug. 28th to Sept. 4th, 1859, I have received from 
Prof. Hansteen a py ol the observations made at Christiania, 
Norway, corresponding to those made at Hobarton, as given in this 
Journal, vol. xxxii, p. 81. These observations are published in 
the Memoires de |’Academie de Belgique, tome xx, pp. 103-116, 
and Bulletins de Academie Roy ale de Belg que, tome pp. 
284-298. 

Observations of the Aurora at Christiania, Norway, lat. 59° 54’, long. 


10° 43’ E. Magnetic dip in 1859, 71° 18°, 


Day. Hour Notices of Auroras 


1841. March 15, LO/ Aurora 
March 22, Rair 
May 17 Rair 
July 20 No aurora visible 


1842. Feb. 18, 1-14 |Aurora faint 

April 11 1-15 Slight aurora Faint arch at 154. 

April 12 9-14 | Rays and flames extending to the zenith 

April 13, 9 ; Rays ind flames 

April 15,) 11-15 | Flaming aurora 

July 2.10 and 12 The bifilar magnetometer was quite out of scale. 
1844, April 17 a Faint aurora, extending ne irly to the zenith. 


1846. Sept. 22, 7-15 |Vehement flames over three-fourths of the heavens,| 


Reddish Corona i pertect | 
1847. April 21,) 11-14 | Flaming and radiating aurora, 

Sept. 24, T-1¢ Corona formed Rays of a dark red color, 

Sept. 26 10 | Magnificent arc, radiating 

Oct. 22 10 Rain 

Oct. 2 f High aurora, radiating behind clouds. 

Oct. 24,) 54-12 |One of the most brilliant auroras we have observed.| 
Corona formed Vivid colors, red and yellow. } 

Dec. 19 10 Strong aurora, yellow rays, red masses without motion. 


1848. March 24 Rain 
April 5 10 Faint aurora, 
April 7 10 Arc radiating 
Oct. 18,) 7%-10 | Vigorous radiation over the whole vault. Red color 
very intense 
Nov. 19 10 Aurora 
Dec, 22 10 Faint aurora 


=z 

| 
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We thus see that in twenty-one cases out of thirty-four, an au- 
rora was recorded at Christiania within twenty-four hours of an 
aurora at Hobarton ; and considering the number of auroras which 
must be rendered invisible by clouds and by day-light, we may 
safely conclude that almost every auroral exhibition at Hobarton 
is accompanied by a nearly simultaneous exhibition in Norway. 


In successive numbers of this Journal, commencing with No- 
vember, 1859, we have given a full report of observations upon 
the great auroral exhibition of August and September, 1859. 
This ‘display was probably unsurpassed by any similar phenom- 
enon on record, not only for its magnificence, but also for its 
geographical extent; and fortunately we have a greater amount 
of information respecting it, than was ever collected respecting 
any former aurora. These observations afford the materials for 
settling many questions which have hitherto been regarded as 
open to debate. 

The aurora of Aug. 28th was witnessed throughout Oregon 
and California, longitude 124° W.; in Utah and New Mexico, 
longitude 111° W.; from Kansas, long. 95° W., to Maine, long. 
70° W.; at Halifax, long. 63° W.; on the Atlantic Ocean in 
long. 45° W., 27° W., and 10° W.; and in Europe from longi- 
tude 2° W. to 18° KE. Also in Asia from long. 60° E. to 119° 
K., the disturbance of the magnetic instruments was very re- 
markable, although being generally cloudy, no mention was 
made of the auroral light. It hence appears highly probable 
that this auroral display extended to every means of the 
northern hemisphere. The aurora of Sept. 2d was observed at 
the same stations as that of Aug. 28th, besides which we have 
learned that this aurora was witnessed at the Sandwich Islands 
in long. 157° W., and from Eastern to Western Asia the dis- 
turbance of the magnetic instruments was well migh unprece- 
dented for its violence, so that we cannot doubt that this display 
extended to every meridian of the northern hemisphere. 

The auroral display in the southern hemisphere was cotem- 
poraneous with that in the northern, and was perhaps equally 
remarkable. Both of these auroras were observed in South 
America and in Australia, in latitudes where such exhibitions 
are extremely rare. 

The southern limit of these auroral displays was not the same 
upon all meridians. In North America, the aurora of Aug. 28th 
appeared in the zenith as far south as lat. 36° 40’; and it at- 
tracted general attention as far south as lat. 18°. ‘In Central 
Europe, “this aurora extended to the zenith of places as far south 
as about lat. 45°. It was brilliant at Rome in Jat. 42°, but was 
not noticed at Athens in lat. 38°; neither was it seen in West- 
ern Asia in lat. 40°. 
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In North America, the aurora of Sept. 2d appeared in the 
zenith at places as far south as Jat. 224°, and attracted general 
attention in lat. 12 and if the sky had been clear, some traces 


of the aurora might probably 
equator. In Ei 
33°. Both of these 
auroral distribution, a 
89-94, the region of 

about 15 


lrope this aur 


further south than in 


have been detected even at the 


ra was noticed at Athens, in lat. 
uroras conformed to the general law of 


1 in this Jour., vol. xxx, pp. 
uuroral action being in America 


We have been able to collect sufficient materials for determin- 
ing with tolerable precision the height of these auroral displays 
above the earth’s surf ice, At the nost southern stations, the 
aurora rose only a few degrees above the northern horizon: at 
more northern stations, the aurora rose higher in the heavens: 
at certain stations it j d t enith: at stations further 
north the aurora covered the entire north heavens, as well as 


a portion of the southern; and 


at places 1 rther north the entire 


visible heavens, from the nort] to the southern horizon, were 
overspread with tli ral light Che f wing table presents 
a summary of a few of the most definite obse vations on the 


t 8h 42m New Haven time. 


aurora of Aug. 28th, 1859, at ab 
Tal I 

Locality of auroral display Authority 
North side of Jamaica BY 9g aike the t of a fire A.J..v 29, p 265. 
Inagua, Bahamas, 8 | itemark y brilliant “ v.29, p. 264. 
Havanna, Cuba, Rose above the north horizor “ v.28, p.404. 
Key West. Florida { I e about £ “ “ v. 30, p. 349, 
Savannah, Georyia { v. 24, p. 262 

al 

The following table presents a summary of observations of 
the same aurora, made at the same hour, at places where the 


auroral light cov 
portion of the sout 


red the entire 


eaveus as well as a 


nh 


Locality Extent of auroral display Authority. 
Sandy Spring, Md., |89° 9’|/Extended to 51 svuth horizon. A. J., v.29, p. 259 
Gettysburgh, Pa., 39 49 0 ‘ “ v.80, p. 345 
Philadelphia, Pa., E v. 29, p. 259. 
Burlington, N. J., 10 . v.29, p. 258. 
New Haven, Conn., 18 ‘ y,28,p. 
West Point, N. Y 1 2 v. 28, p. 394. 
Newburyport, Mass.,|4 18 6 ‘ v. 29, p. 254 

44 5 v.28, p. 356 


Lewiston, Maine, 


If we combine tl preceding 
find that the low vit of 
six miles above the « 


was vertical over the parallel of 
lished that the 


as est 


Now it is considered 


are luminous beams sensil 
ping needle. 


But the dip 


ybservations in Table II. we shall 
icht was elevated forty- 
; at its southern margin 
38° 50’ N. latitude in Virginia. 
auroral streamers 


)tS parallel to the direction of the dip- 


of the needle 


in lat. 38° 50’ in Vir- 
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ginia is 71° 20’; and if we draw a line CD, figure 1, making an 
angle of 71° 20’ with the curve line AB which represents a por- 
tion of the earth’s surface, we may assume that the line CD rep- 
resents the southern boundary of the auroral illumination. If 
then we assume that the observations of Table I. were made upon 
the point D, we shall find that the upper limit of the auroral 
light was elevated 534 miles above the earth’s surface, and that 
its southern m: argin was vertical over the patallel of 86° 40’ 
north latitude in Vi irginia. 


Fig. 1. 
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The following table presents a summary of the most definite 
observations of the aurora of Sept. 2, 1859, made generally 
about 2 A. M. Havanna time. 


IIT. 
Locality. Ex tie] Hour. [Extent of auroral display. | } Authority. 
‘los | 
At Sea, |12 23/88 28|midnight|/Sky lurid—wavy ap-| |A. J., v. 80, p. 361. 
| pearance. 
LaUnion,SanSalvador,| 13 18/87 45}10-8 a.m.) About 80° above the| v.29, p. 265. 
| | North horizon. 

Salvador, 113 44/88 55 Same as at La Union.| v. 29, p. 266. 
Kingston, Jamaica, {17 58/76 50) 1-5 am. Appeared like a colos- v. 29, p. 265. 
| sal fire. 

Cohe, Cuba, 20 0|7610 Extended upwards vy. 29, p. 265. 
about 72°. 

Havanna, Cuba, 28 9/8222)‘ a.m. |More than 100° in v. 28, p. 405. 

height. 
Fort Jefferson, Fla, {24 52| 2 a.m. |Extended beyond the 80, p. 360. 
zenith, 

Micanopy, Fla. 29 30/82 18/2°30 a.m.|Corona very distinct. v. 30, p. 360. 
Jacksonville, Fla. 80 15|82 8 a.m. |Extreme south in a v.30, p. 359. 
red glow. 

Thomasville, Ga. 30 50/84 0} 2 a.m. |Corona formed, v. 30, p. 858. 
Paulding, Miss. 82 20/89 20)2°10 a.m.) Whole visible heay- v. 30, p. 357. 

| ens overspread. 
Indianapolis, Ind. 39 “o 63 5 Down to south hori- v. 28, p. 398. 
zon. 
Rochester, N. Y. 3 Qa. Down to south hori- v.29, p. 253. 
zon. 
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If we combine th: last seven obss rvations of the preceding 


Table, we shall find that the lower limit of the auroral light was 
elevated tifty miles above the earth’s surface, and that its south- 
ern margin ~-as vertical over the parallel of 25° 15’ north lati- 
tude in Florida. Now thed he magnetic needle in Florida 
in latitude 25° 15’ is 55° 40’; and if we draw GH, figure 2, 
making an angle of 55° 40’ with the curve line EF, which rep- 
resents a portion of the earth’s surface, and assume that the line 
GH represents the southern boundary of the auroral illumina- 
tion, and that the tirst five observations of Table III. were made 
upon the point H, we shall find that the upper limit of the auro- 
ral light was elevated 495 miles above the earth’s surface, and 
that its southern margin was vertical over th: parallel of 22° 


30’ N. latitude in Cuba 


~ 


We have thus discovered the geographical position of this 
auroral light. The aurora of Sept. 2d formed a belt of light 
encircling the northern hemisphere, extending southward in 
North America to lat. 224°, and reaching to an unknown dis- 
tance on the north: and it pervaded the entire interval between 
the elevations of 50 and 500 miles above the earth’s surtace. 
This illumination consisted chiefly of }uminous beams or col- 
umns, every whi re parallel to the direc tion of a magnetic needle 
when freely suspended; that is, in the United States, these 
beams were nearly vertical, their upper extremities being in- 
clined southward at angles varying from 15° to 80°. These 
beams were therefore about 500 1 es in length: and their di- 
ameters varied from five to ten and twe nty miles, and perhaps 
sometimes they were still greater. 

These beams were simply illumined spaces, and the illumina- 
tion was produced by a flow of electricity. That this illumina- 
tion was produced by electricity is proved by the observations 
of the magnetic tel graph. D ring thes auroral displays, there 
were developed on the telegraph wires electric c irrents of suffi- 
cient power to serve as a substitute for the ordinary voltaic bat- 


H / 
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tery. That the agent thus excited upon the telegraph wires was 
indeed electricity, is abundantly proved. Electricity produces 
various effects by which it may be distinguished from all other 
agents. 

1. In passing from one conductor to another, electricity ex- 
hibits a spark of light. During the auroras of ‘Aug. 28th and 
Sept. 2d, brilliant sparks were drawn from the telegraph wires, 
even when no battery was attached. At Springfield, Mass., a 
flash was seen about half the size of an ordinary jet of gas 
(This Jour., xxix, 95). At Washington, D. C., a spark of ‘fre 
jumped from the forehead of a telegraph operator when his 
forehead touched a ground wire. (This Jour., xxix, 97.) At 
Pittsburgh, Pa., streams of fire were seen when the telegraph 
circuit was broken. (Ib., xxix, 97.) At Boston, Mass., a tlame 
of fire followed the pen of Bain’s chemical telegraph. (Ib., xxix, 
93.) On the telegraph lines of Norway, sparks and uninter- 
rupted discharges were observed. (Ib., xxix, 388.) Bright 
sparks were noticed on the conductors of the telegraph lines to 
Bordeaux in France. (Ib., xxix, 892.) 

2. In passing through poor conductors, electricity develops 
heat. During the auroras of Aug. 28th and Sept. 2d, paper and 
even wood were set on fire by the auroral influence alone. At 
Pittsburgh, Pa., the magnetic helices became so hot that the 
hand could not be kept on them. (1b., xxix, 97.) At Spring- 
field, Mass., the heat was sufficient to cause the smell of scorched 
wood and paint to be plainly perceptible. (Ib., xxix, 96.) At 
Boston, Mass., a flame of fire burned throngh a dozen thicknesses 
of paper. The paper was set on fire and produced considerable 
smoke. (Ib., xxix, 93.) On the telegraph lines of Norway, 
pieces of paper were set on fire by the sparks of the discharges 
from the wires; and the current was at times so strong that it 
was necessary to connect the lines with the earth in ‘order to 
save the apparatus from destruction. (Ib., xxix, 388.) 

8. When passed through the animal system, electricity com- 
municates a shock which is quite peculiar and characteristic. 
During the auroras of Aug. 28th and Sept. 2d, some of the tele- 
grap yh operators rece sived severe shocks when they touched the 
telegraph wires. At Philadelphia, the current gave a severe 
shock. (Ib., xxix, 96.) At Washington, D.C, the telegraph 
operator received a severe shock which stunned him for an in- 
stant. (Ib., xxix, 97.) 

4. A current of electricity develops magnetism in ferruginous 
bodies. The aurora of Sept. 2d developed magnetism so abund- 
antiy and so steadily that on several lines it was used as a sub- 
stitute for a voltaic battery in the ordinary business of telegraph- 
ing. (Ib., xxix, 94, 96 and 97.) The inten -ity of this effect was 
estimated to have been at times equal to that of 200 cups of 
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Grove’s battery. (Ib., xxix, 93.) In Switzerland, the currents 
were at least three fold the ordinary ¢ current employed in tele- 
graphing, (Ib,, xxix, 396.) 

>. A current of electricity deflects a magnetic needle from its 
normal position. In England, the usual — signal is made 
by a magnetic needle surrounded by a coil of copper wire, so 
that the needle is deflected by an electric current flowing through 
the wire. Similar deflections were caused by the auroras of 
Aug. 29th and Sept. 2d, and these deflections were frequently 
greater than those produced by the telegraph batteries. (Ib., 
xxxil, 74.) 

6. A current of electricity produces chemical decompositions, 
During the display of Sept. 2d, the auroral influence produced 
the same marks upon chemical paper as are produced by an or- 
dinary voltaic batt Cry ; that is, the auroral l! ifluene , decomposed 
a chemical compound, the cyanid of potassium. (Ib., xxix, 95.) 
The same effect was produced by the aurora of Feb. 19, 1852 
(Ib., XXxix, 93.) 

It j is thus al bundantly proved that the fluid developed by the 
Aurora on the telegraph wires was indeed electricity. This 
electricity may be supposed to have been derived from the Au- 
rora either by transfer or by induction. If we adopt the former 
supposition, then the auroral light is certainly electric light. If 
we adopt the 1 latter supposition, then we must enquire what 
known agent is capable of inducing - - ity in a distant con- 
ductor. We know of but two such age , Magnetism and Elee- 
tricity. But the auroral fluid was luminot is, while magnetism is 
not luminous. Weseem then compelled to admit that the auro- 
ral light is electric light. 

Admitting then that the Aurora is but an effect of electric 
currents, it is in nportant to determine in what direction these 
currents flow, and what laws they observe. Do these currents 
move in a vertical, or horizontal direction, or in some interme- 
diate direction? Is there any uniformity in the direction of these 
currents? Our most important means of information upon this 
subject are derived from the observations upon telegraph lines. 

The observations published in this Journal, vol. xxix, pp. 
92-97, show that on a large number of telegraph lines in the 
United States, the electric currents moved alternately to and fro. 
Such was the case upon the line from Boston to Portland running 
N. 24° K.: {rom Boston to Manchester running N. 25 W.: 
from Boston to Cambridge almost due West; from Boston to 
Springfield S. 79° W; from South Braintree to Fall River run 
ning LZ W: from Boston to New Bedford running Ki. 
from Springfield to Albany running N. 58° W.; from New York 
to P hiladelphia 1a running $. 49° W.; from Philadelphia to Pitts- 
burgh running N. 82° W.; and from Washington to Richmond 
running 8. 15° W 
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Now whatever may be the direction of the current on the 
surface of the earth, it is evident that if this current travels on 
a telegraph wire, it must appear to move in the direction of the 
wire; and a current moving across the earth’s surface in any 
fixed direction might be forced to travel over telegraph lines 
making various angles with this direction ; but its efficiency would 
vary according to the inclination of the conducting wire to the 
direction of the current. The following table shows the effect 
of a current assumed to move from N. 45° E., to S. 45° W. 
Column first contains a list of the telegraph lines; column sec- 
ond shows their directions; column third shows the angle which 
the assumed current makes with each telegraphic line; and col- 
umn fourth shows the fraction of the entire current which would 
be efficient upon such a line. 


Boston to Cambridge, West. 45° 071 
Philadelphia to Pittsburgh,  N. 82° W. 53 "60 
|Springfield to Albany, N.58 W. "7 22 
{Boston to Manchester, N.25 W. 40 
New Bedford to Boston, a We 52 62 
Fall River to Braintree, N.12 E. 33 84 
tichmond to Washington, N.15 E. 30 87 
Boston to Portland, N.24 E, 21 93 
Philadelphia to New York, N.49 E. 4 99 
Springfield to Boston, N. 79 E. 34 83 


We thus see that on one-half of these telegraph lines a current 
assumed to proceed from N. 45° E. would exert nearly its entire 
force; and on only two of them would so small a part as one 
half of its entire force be exerted. From Boston to Manchester, 
only one third of the entire current would be efficient, and this 
would perhaps be sufficient to explain the effects mentioned in 
vol. xxx, p. 95. From Springfield to Albany only one fourth 
of the entire current would be efficient. If this should be 
thought inadequate to explain the facts mentioned in vol. xxx, 
p. 95, it may be necessary for us to admit, that the direction of 
the electric current was subject to occasional fluctuations. If 
the force of the electric current upon each of the telegraph lines 
had been actually measured by a galvanometer, we should prob- 
ably be able to determine whether the direction of the current 
was invariable, and what was its prevalent direction. At pres- 
ent we can only infer that all the facts reported are consistent 
with the supposition of electric currents moving to and fro on 
the earth’s surface, whose average direction was from about N, 
45° KE. to S. 45° W. 

The observations published in this Journal, vol. xxxii, pp, 
74-96, give us more definite information respecting the strength 
of the currents as well as their direction. Between Ashford and 
Margate there were recorded 36 north currents and 31 south 
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currents; from Ashford to Ramsgate 24 north currents and 19 
south currents; and from Marvate to Ramsvate hine north cur- 
rents and five sout irrents; that 1s, currents ff ym north to south 
were somewhat more frequent than currents from south to north. 
Between Ashford and Margate the northerly currents were on 
an average one levree stronger lan the southerly: between 
Ashford and Ramsyate the southerly currents were on an average 
four degrees stronger than the rtherly; while between Mar- 
gate and Ramse t tne pnortne! currentS were on an average 
six degrees Stronger than the southerly. Mr. Charles V. Walker 
from a discussion of these and other similar observations has 
arrived at the conclusion that in the S.E. part of England, there is 
a stream of electr Y of and te idth dri y across the country, 
MOVING to and } 7 a line directed from N. 42° FE. to SN. 42° W. 

Now it is we cnown tpat a electric Current has the power 
of deflecting a nei ) y maconetic need the needle always 
tending to take u position at right angles to the direction of 
the current; and if the direction of the current be reversed, the 
north pole of the uznetic needle will be deflected in a direction 
contrary to what it was in the first case. Mr. C. V. Walker has 
compared the magnetic observations made at Greenwich and 
Kew, and has discovered that the deflections of the magnets there 
observed were such as should be produced by the electric cur- 
rents observed on the telegraph wires, (Proc. Roy. Soc., Feb. 14, 
1861). We may then er iploy observations of the magnetic 
needle as indicating the direction and force of the electric cur- 
rents near the earth’s surface. 

In the year 1885, there was formed in Germany a Magnetic 
Union, which included Philosophers from every part of Ger- 
many, and which in a few vears spread ove! nearly every part 
of Kurope. The object of this Association was to make simul- 
taneous observations of the magnetic needle The observa- 
tions were all made in Géttingen mean time, at intervals of five 
minutes for a period of 24 hours on certain days of the year 
previously agreed upon. These observations were annually 
published in a volume entitled ‘ Resultate aus den Beobachtungen 
des magnetischen Vereins,’ and afford the best materials we have 
for comparing the effect of electric currents over large portions 
of the earth’s surface. These observations have been projected 
in curves which exhibit to the eve at a glance the movements of 
the magnetic needle at each station. On comparing these curves, 
we find a remarkable similarity at places widely s parated from 
each other. From Gottingen to Munich (distant in a straight 
line more than 250 miles) the curves are ordinarily almost par- 
allel to each other; and the changes take place sensibly at the 
same instant of absolute time, witn this modification, that the 
extent of the deflections is generally somewhat greater at the 
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more northerly stations. I have made a careful comparison of 
these observations for the purpose of determining whether these 
movements of the magnetic needles were strictly simultaneous, 
The following catalogue exhibits a list of those cases which 
afford the most satisfactory data for comparison, viz., when there 
was a well marked maximum or minimum value of the magnetic 
declination, and when this maximum or minimum value was of 
short duration. In the following list, all the dates are expressed 
in the mean time of Gottingen. 


Observed deflections of the horizontal magnetic needle. 


hm 

1. 1886. Aug. 17. 750, Maximum at Upsala, Berlin, Gottingen, Leipsic and 
Munich. 

7 55, Maximum at Hague. 

2. 1836. Aug. 17. 950, Max. at Upsala, Berlin, Hague, Gottingen, Leipsic and 
Munich. 

8. 1836. Aug. 17.10 10, Minimum at Upsala, Leipsic and Munich, 

10 15, Min. at Berlin, Hague and Gottingen. 

4. 18386. Aug. 17.10 30, Max. at Berlin, Leipsic and Munich. 

10 35, Max. at Upsala, Hague and Gottingen. 

5. 1886. Sep. 24. 8 55, Max. at Upsala, Be rlin, Hague, Gottingen, Breslau, Leip- 

sic, Marburg, Munich and Milan, 

6. 1836. Sep. 24.11 0, Min. at Hague. 

11 5, Min. at Upsala, Berlin, Géttingen, Breslau, Leipsic, Mar- 
burg, Munich and Milan. 

7. 1886. Sep. 24.18 40, Max. at Upsala, Berlin, Hague, Gottingen, Breslau, 
Leipsic, Marburg, Munich and Milan 

8. 1836. Sep. 24.18 50, Min. at Upsala, Berlin, Hague, Gottingen, Breslau, Leip- 
sic, Marburg and Munich. 

18 55, Min. at Milan. 

9. 1836. Sep. 24.19 0, Max. at Upsala, Berlin, Hague, Gottingen, Breslau, 
Leipsic, Marburg, Munich and Milan, 

10. 1836. Sep. 24.21 10, Max. at Upsala. 

21 15, Max. at Berlin, Hague, Géttingen, Breslau, Leipsic, 
Marburg and Munich. 
21 20, Max. at Milan. 

11. 1887. Jan, 28. 855, Max. at Upsala, Altona, Berlin, Gottingen. Breslau, 
Freiberg, Aug-burg, Munich and Milan. 

12. 1887. Jan. 28. 9 80, Min. at Upsala, Altona, Berlin, Géttingen, Breslau, Leip- 
sic, Freiberg, Marburg, Augsburg, Munich and Milan. 

13. 1837. Jan, 28.12 80, Max. at Upsala, Altona, Berlin, Breda, Gottingen, Leip- 
sic, Breslau, Freiberg, Marburg, Augsburg. Munich 
and Milan. 

14. 1837. Jan. 28. 21 80, Max. at Upsala, Altona, Berlin, Breda, Géttingen, Leip- 
sic, Breslau, Freiberg, Marburg, Augsburg, Munich 
and Milan, 

15. 1837. May 28. 945, Max. at Copenhagen. 

950, Max. at Upsala, Berlin, Breda, Gottingen, Breslau and 

Marburg 
9 55, Max. at Munich and Milan. 
10 0, Max. at Leipsic. 
16. 1887. July 29. 6 20, Max. at Petersburgh. 
6 85, Max. at Upsala and Copenhagen, 
6 40, Max. at Berlin, Breda, Gottingen, Breslau, Leipsic, Frei- 
berg, Marburg, Munich and Milan. 
17. 1887. July 29. 7 0, Min. at Petersburgh. 
715, Min. at Upsala, Copenhagen and Breslau. 


4] 
| 
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July 


July 


July 29 


July 


July 29 


m 
20, Min. at Berlin, Breda, Gottingen, Freiberg, Leipsic, Mar- 
burg and Munich. 
3 55, Max. at Petersburgh. 
0, Max. at Upsala, ¢ openhag' n, Berlin and Breslau. 
Max. at Gottingen, Leipsic, Freiberg, Marburg, Munich 
and Milan 
40, Max. at Upsala, Berlin, Breda, Gottingen, Breslau, Leip- 
sic, Freiberg, Marburg, Munich and Milan. 
210, Min. at Petersburgh, Copenhagen, Berlin, Breda, Géttin- 
gen, Breslau, Leipsic, Marburg, Munich and Milan, 
25, Min. at Breda 
25 to 30, Min. at Gottingen. 
80, Min. at Petersburgh, Berlin, Breslau, Leipsic, Marburg, 
Munich and Milan. 
35, Max. at Upsala, Berlin, Gottingen, Breslau, Leipsic, 
Marburg, Munich and Milan. 
> 45, Max. at Dublin. 
55, Min. at Upsa 
C, Min. at Berlin, Gottingen, Breslan, Leipsic, Marburg, 
Munich and Milan, 
5, Min. at Dublin 
20, Max. at Upsala 
25, Max. at Berlin, Géttingen, Breslau, Leipsic, Marburg, 
Munich and Milan 
30, Max. at Dublin. 
0, Min. at Upsala, Berlin, Gottingen, Breslau, Leipsic, Mar- 
burg and Munich. 
9 55, Min. at Dublin and Milan. 
25, Max. at Upsala, Berlin, Gottingen, Breslau and Leipsic. 
30, Max. at Dublin, Marburg, Munich and Milan. 
45, Max. at Upsala, Berlin, Gottingen, Breslau, Leipsic, 
Marburg, Munich and Milan. 
50, Max. at Dublin. 
Max. at I p ala 
Max. at Berlin, Gottingen, Breslau, Leipsie, Marburg 
and Munich 
fax. at Dublin and Milan. 
, Max. at Upsala, Copenhagen, Berlin, Gottingen, Breslau, 
Leipsic, Mart ir”? and Milan 
30, Max. at Upsala, Copenhagen, Berlin, Gottingen, Breslau, 
Leipsit Marburg and Milan. 
85, Max. at Breda. 
5, Min, at Upsala, ( openhagen, Berlin, Breda, Gottinger, 
Breslau, Marburg and Milan 
12 35, Min. at Upsala, ( ope nhagen, Berlin, Breda, Gottingen, 
Breslau, Leipsic, Marburg and Milan. 
14 10, Max. at Upsala, Copenhagen, Berlin, Breda, Gottingen, 
Leipsic, Marburg and Milan. 


8. 6 25, Max.at Petersburgh, U psala, Stockholm, ( ‘openhagen, Ber- 


lin, Gottingen, Breslau, Leipsic, Freiberg and Marburg. 

6 35, Max. at Munich. 

6 40, Max. at Dublin. 

8 50, Min. at Petersburgh, Upsala and Stockholm. 

9 5, Min. at Copenhagen, Berlin, Breda, Gottingen, Breslau, 
Freiberg, Leipsic and Marburg. 

910, Min. at Milan 

9 15, Min. at Dublin and Munich. 

20, Max. at Petersburgh, Upsala and Stockholm. 

9 25, Max. at Copenhagen, Berlin, Breda, Gottingen, Breslau, 
Freiberg, Leipsic and Marburg. 

9 30, Max. at Dublin 

Max. at Municl 


328 
1837. 29 

18, 1837. 29 

19. 1837. 

20. 1837. [EE 29 

21. 1837. 

22, 1887. Aug. 31 

23. 1887. Aug. 31 

24. 1837. Aug. 31 

25. 1837. Aug. $1 

26. 1837. Aug. $1 

27. 1837. Aug. 31 
28, 1837, Aug. 31 

29. 1837. Sep. 30 | 
80. 1887. Sep. 
81. 1837. Sep. 3 

82. 1837. Sep. 30 

33. 1837, Sep. 30 

34, 1837. Nov. | 
$5. 1837. Nov. 1 
$6, 1887. Nov. 13 
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dh 
Noy. 13. 10 


10 
10 


m 

25, Max. at Upsala, Stockholm, Copenhagen, Berlin, Breda, 
Gottingen, Leipsic, Breslau, Freiberg, Marburg and 
Milan. 

80, Max. at Dublin. 

85, Max. at Munich. 


0 85 to 40, Max. at Petersburgh. 


25, Min. at Breda. 
25-30, Min. at Dublin. 
35, Min. at Berlin, Gottingen, Freiberg, Leipsic and Milan. 
40, Min. at Upsala. 
45, Min. at Petersburgh, Stockholm, Copenhagen and Munich. 
Max. at Upsala, Copenhagen, Berlin, Breda, Gottingen, 
Breslau, Leipsic and Milan. 
Max. at Marburg and Munich. 
Min. at Upsala, Copenhagen, Berlin, Breda, Gottingen, 
Breslau, Marburg, Munich and Milan. 
Min. at Upsala, Berlin, Géttingen, Breslau, Leipsic and 
Milan. 
, Min. at Breda and Munich. 
5, Max. at Upsala and Breslau. 
10, Max. at Seeburg, Breda, Gottingen, Leipsic, Marburg, 
Munich and Milan, 


3 45 to 50, Min. at Breda. 
8 50, Min. at Greenwich and Munich. 
8 55, Min. at Berlin, Géttingen, Marburg and Milan. 


0, Min. at Breslau, Leipsic and Heidelberg. 
5, Min. at Upsala. 

20, Min. at Upsala, Copenhagen, Berlin, Breda, Gottingen, 
Breslau, Leipsic, Marburg, Prague, Kremsmunster, 
Munich and Milan. 

35, Max. at Upsala. 

85 to 40, Max, at Breda. 

40, Max. at Copenhagen, Berlin, Breslau, Leipsic, Prague, 
Kremsmunster and Munich. 


) 45, Max, at Gittingen, Marburg and Milan. 


55, Min. at Upsala. 
0, Min. at Copenhagen, Berlin, Breda and Breslau. 
5, Min. at Gottingen, Leipsic, Marburg, Prague, Krems- 
munster, Munich and Milan, 
20, Max. at Upsala. 
20 to 25, Max. at Breda, 
25, Max. at Copenhagen, Berlin, Géttingen, Breslau, Leipsic, 
Marburg, Prague, Kremsmunster, Munich and Milan. 
45, Min. at Breda. 
50, Min. at Upsala, Copenhagen, Berlin, Prague and Munich. 


5 50 to 55, Min. at Gottingen. 
3 55, Min. at Leipsic, Breslau and Marburg. 


5 to 10, Max. at Breda. 
15, Max. at Upsala, Berlin, Gottingen, Breslau, Leipsic, 
Prague, Marburg, Munich and Milan. 
80, Min. at Breda. 
35, Min. at Munich, 


18 40, Min. at Upsala, Copenhagen, Berlin, Gottingen, Breslau, 


18 
. 20 
20 
20 


. 1839. Aug. 31. 8 
8 


Leipsic, Prague, Kremsmunster and Milan. 
45, Min. at Marburg. 
0, Max. at Breda. 
5, Max. at Munich. 
10, Max. at Upsala, Copenhagen, Berlin, Géttingen, Leipsic, 
Breslau, Marburg, Prague, Kremsmunster and Milan. 
20, Max. at Breda. 
25, Max. at Upsala. 


Am. Jour. Sct.—S8EconD Serres, VoL. XXXII, No. 96,—Nov., 1861. 
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88. 18387. Nov. 13.11 
11 
11] 
ll 
11 
89. 1888. Jan. 27. 7 
7 
40. 1888. Mar. 31.23 
41. 1888. Nov. 24. 7 
42. 1888. Nov. 24. 8 { 
8 | 
43. 1889. Feb. 22.1 ] 
] 
] 
14 
14 
44. 1839. Aug. 30.10 
45. 1839. Aug. 80. 10 
10 
10 
46. 1839. Aug. 30, 10 
11 
11 
47. 1839. Aug. 80. 11 
11 
11 
48. 1839. Aug. 30.16 
16 
l¢ 
49. 1839. Aug. 30.17 
17 
50. 1839. Aug. 30.18 
18 
! 
| 
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54. 


55. 


56. 


57, 


58. 


60. 


61. 


63. 


1839. 


. 1839. 


1840. 


1840. 


1840. 


1840. 


1840. 


. 1840. 


1840. 


1840. 


. 1840. 


1840. 


Aug. 31. 8% 


Noy. 30. ¢ 


May 29. 11] 
J 


May 29 


May 29.16 45 


Aug. 28.1 


Aug. 28.14 


Aug, 28.17 1 
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Max 


at Copenhag 


Le ipsic, 


Municl 


Breslau, 


Marburg, Prague, Kremst I and Milan 
Min at [ psaia 
M ( wwen, Seeburg, Berlin, Géttingen, Breslau, 
D irl Pr: | rand Milan 
M t D 
Vi t 
M at 
f it Cope n. Ber Bre Got Leipsic bres 
1, Brussels, Cracow, Kremsmunster, M ind Milan 
M at Peterst oh and Prague 
VM it Pet h, 
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ngen, Leipsi 
pre rand Mila 
Min, at Gre Br é 
Max, at Petersburgh 
Max. at Copenhagen, Bresla ( ( 
Max. at 
Brus nuns 
{ 
P 
Max 
x Uy ( Breslau and 
Lax I Greenwich, i Kreme 
Ise 
» 
Gottingen, 
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( 
M tI 
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tingen, | 
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Min. at D 
Min. at ¢ 
Min. at I I 
Mir it 
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Max. at Peterst 
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Max at Ups 


Breslau, 
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rh, | psala Cope ha Berlin, Got 
Ky [ Dn aba M iD 
I 
a il 
} 
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tin Le ps 
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Brussels, Mar 


Milan. 


Brussels, Marburg and Kremsmunster 


rgh, Copenhagen 
and Milan 


Berlin, Leipsic, Bres 


Min. at Petersburgh, Upsala, Berlin, Gottingen, Breslau, 
( vy, Marburg and Kremsmunster. 
M t Greet yenhagen, Breda, Leipsic, 


|| 
5 
29 
29.1 
May 
6 4 Mir 
M t Ber Gree h, ( Leip, 
| 
14 4 
i4 Min I 
Max ul 
17 25, Max. at I 
brus a 


64. 1840. 
65. 1840, 
66, 1840. 
67. 1840. 
68. 1841. 
69. 1841. 
70. 1841. 
71. 1841. 
i2. 1841. 
73. 1841 
74, 1841. 
75. 1841. 
76. 1841. 
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Nov. 


Nov. 


Feb. 


Feb. 


Feb. 


Aug. 


d 
28. 


h 


m 


0 50, Min. at Upsala, Stockholm, Copenhagen, Dublin, Green- 


wich, Berlin, Breda, Brussels, Géttingen, Leipsic, Bres- 
lau, Prague, Marburg, Kremsmunster, Cracow and Milan. 

55, Min. at Petersburgh. 

55, Min, at Petersburgh. 

10, Min, at Upsala, Stockholm, Copenhagen and Breslau. 

15, Min. at Dublin, Greenwich, Berlin, Breda, Brussels, Got- 
tingen, Leipsic, Marburg, Kremsmunster and Milan. 

40, Max. at Petersburgh, Stockholm and Copenhagen. 

45, Max. at Berlin, Breda, Géttingen, Leipsic, Breslau, 
Prague, Cracow, Kremsmunster, and Milan, 

50, Max. at Dublin, Greenwich and Marburg. 

45, Min. at Petersburg, Upsala, Stockholm, Copenhagen, 
Dublin, Berlin, Greenwich, Breda, Brussels, Géttingen, 
Leipsic, Breslau, Prague, Marburg, Kremsmunster, 
Cracow and Milan. 

45, Min. at Petersburgh. 

50, Min. at Upsala, Stockholm and Copenhagen. 

50 to 13 0, Min. at Gottingen. 

0, Min. at Breda, Leipsic, Berlin, Marburg, Prague, Krems- 
munster and Milan. 
5, Min. at Breslau, Brussels and Geneva, 


3 25, Max. at Upsala and Stockholm. 
3 80, Max. at Copenhagen. 
3 85, Max. at Berlin, Breda, Géttingen, Leipsic, Marburg, 


Prague and Cracow. 

40, Max. at Breslau, Brussels and Geneva. 

45, Max. at Milan. 

85 to 40, Min. at Breda. 

40 to 45, Min. at Géttingen, Geneva and Milan. 

45, Min. at Petersburgh, Upsala, Stockholm, Copenhagen, 
Brussels, Berlin, Leipsic, Breslau, Marburgh, Prague, 
Kremsmunster and Cracow. 

15, Max. at Petersburgh. 

25, Max. at I psala, 

30, Max. at Copenhagen, Berlin, Géttingen, Leipsic, Breslau 
and Prague. 

35, Max. at Breda, Brussels, Geneva and Milan. 

5 to 10, Max. at Breda and Kremsmunster. 

10, Max. at Upsala, Stockholm, Christiania, Copenhagen, 
Dublin, Géttingen, Leipsic, Breslau, Brussels, Prague, 
Marburg, Cracow and Milan, 

45, Max. at Petersburgh. 

55, Max. at Stockholm. 

0, Max. at Upsala and Christiania. 

5, Max. at Copenhagen, Breda, Berlin, Géttingen, Leipsic, 
Breslau, Prague, Cracow, Kremsmunster, Geneva and 
Milan. 

40, Min. at Christiania, 

15, Min. at Upsala, Stockholm, and Copenhagen. 

50, Min. at Petersburgh, Berlin, Géttingen, Leipsic, Breslau 
and Cracow 


2 55, Min. at Makerstoun, Breda, Prague and Kremsmunster, 


10, Max. at Petersburgh, Upsala, Stockholm, Christiania, 
Copenhagen, Makerstoun, Berlin, Breda, Géttingen, 
Leipsic, Breslau, Prague, Cracow, Geneva and Milan. 

40, Max. at Petersburgh and Stockholm. 

45, Max. at Upsala, Christiania, Berlin, Breda, Gottingen, 
Leipsic, Breslau, Prague and Cracow. 

50, Max. at Makerstoun and Brussels, 


eer 


MMos. 2 
2 
Nov. 28. 6 
6 
6 
Nov. 28. 9 
Feb. 26. 12 
12 
12 
13 
13 
26.1 
li 
13 
13 
26.15 
15 
15 
Mmm 27. 5 
May 28. 14 
14 
Aug. 27. 10 
10 
1] 
11 
27.12 
12 
12 
Aug. 27.138 
Novy. 37. & 
8 
8 
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The following table shows the 


places mentioned in the preceding catalogue. 
Station. Latitude Station Latitude 
Petersburgh, 59° 56’ | 80° 18’ E Leipsic, 51° 2u’ | 12°29’ EB 
Christiania, 59 54 10 44 Breslau, 51 6/;17 2 
Upsala, 9 51 | 17 88 Freiberg, 0 55 | 18 20 
Stockholm, | 59 20 18 4 Brussels, 0 61 4 22 
Copenhagen, | 55 40 12 385 E. Marburg 50 48 | 8 41 
Makerstoun, 55 36 2 31 W Prague 50 «5 14 25 
Seeburg, 58 56 | 20 45 E Cracow, 50 $8 | 19 58 
Altona, | 53 32 9 56 E Heidelberg 49 25 8 42 
Dublin, 53 28 6 20 W Augsburg, 48 2 10 53 
Berlin, 52 30 18 24 E Munich, iS 8 ll 37 
Hague, 52 4 4 19 Kremsmiinster,| 48 3 14 8 
Breda, 51 35 4 47 Geneva, 46 11 6 9 
Gottingen, 51 31 9 57 Milan, 45 28 9 12 E.| 
Greenwich, 51 28 0 | 
The following table shows for each station in how many cases 
] 


the maximum deviation of the magnetic needle occurred earlier 
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latitude and long 


itude of the 


than at Gottingen * in how many cases it occ irred at the same 
instant as at Gottingen; and in how many cases it occurred 
later than at Gittingen. 
Maximum deviation of the magne n 
Petersburgh, | 9 $ {| 2 |/M h 8 20 6 | 
Christiania, | 1 | 8 | © /||Kremsmunster l 9 Lf 
Upsala, 18 27 | 1 ||/Hague 0 6 
Stockholm, | 5 4 | 0 ||Breda, 1 21 2 
Copenhagen, 7 f 17 0 Br ls 0 4 4 
Seeburg, 0 1 | ||Marburs 31 8 
Altona, 0 3 0 Augsbu! 0 
Berlin, 3 36 0 2 2 
Leipsic, 2 99 0 
Breslau, 4 34 | Mak in 0 2-9 
Freiberg, 0 9 | 0 Dublin l l 9 
Cracow, 9 | |/Greenwich 0 
Prague, ] t | 
From this table we perceive that at most of the stations, the 
maximum deviation generally occurred simultaneously; that is, 
within a period of five minutes, for this is t interval of time 
between the observations. But at some of the stations the max- 
imum generally occurred earlier than at Gdttingen, while at 
others it generally occurred later than at Gittingen. If we draw 
through Gottingen a great circle of the earth running from N. 
60° W. to S. 60° E., it will divide t tations in such a manner, 
that at all those the N.E. : of this line, the maximum 
occurs earlier more frequently than later; while at all those 
on the S.W. side of it, the maximum occurs later more frequently 


than earlier. 
ation of the magnetic 
over the earth’s surface: 
nearly: from. N:; H. to S.W 


. 


We may then conclu le that 
needle advances progr 
and t 


tne maxl 
ive ly 


on 


hat the direct 


mum devia- 
like a wave 


‘its motion is 
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The following table shows for each station in how many 
cases the minimum deviation of the magnetic needle occurred 
earlier than at Gottingen; in how many cases it occurred at the 
same instant as at Géttingen ; and in how many cases it occurred 
later than at Gottingen. 


Minimum deviation of the magnetic needle, 


Simulta-| 


Earlier. ) Simulte- Later. || | Earlier. | Later. 
\Petersburgh, 7 7 3 Heidelberg, | 0 0 
(Christiania, ] @ | O | Munich, 8 lz 8 
Upsala, 11 } 17 2 Kremsmunster, 0 14 1 
|Stoc kholm, f 4 1 Hague, | 1 2 0 
iC openhagen, 6 16 2 Breda, 5 15 6 
burg, 6 1 0 Brussels, 0 7 4 
Altona, 0 1 0 || Marburg, 0 26 1 
Berlin, 1 | $81 0 Augsburg, | 0 1 0 
|Leipsie, 1 28 | 2 | Geneva, 0 1 1 
Breslau, 8 | 26 | 2 | Milan, 0 24 4 
Freiberg, | 0 } 4 .) = Makerstoun, | 0 0 1 
racow, Oo | 9g 0 Dublin, | 1 8 7 
Pra gue, | 0 | ie 5 Gree nwich, { 1 5 3 


We pe rceive from these observations that the progress of the 
magnetic minima was nearly in the same direction as that of the 
magnetic maxima. We may draw a great circle through Got- 
tingen in such a manner that at every station on the N.E. side 
of this line, the minimum occurs e: arlier more fre _— than 
later ; while at all those on the S.W. side of this line (without 
any important exception), the minimum occurs later more fre- 
que ntly than earlier. This line runs from N. 62° W. toS. 62° E., 
indicating progress in a direction from N. 28° E. to 8. 28° W. 

We thus see that the average progress of the maxima and 
minima was very nearly in the same direction; and if the aver- 
age direction for either of these classes of wav es is constant, it 
is probably the same for both of them. We may therefore com- 
bine both maxima and minima in the same table, and we shall 
obtain the following result. 


Extreme deviations of the needle, 


~) Simulta- | "| Simulta- 


| r. || E neous. | Water: 
|Petersburgh, 16 10 | 65 || Heidelberg, | 0 ; 0 1 
\Christiania, 2 3 0 || Munich, | 6 | 82 9 
|Upsala, 24 44 3 || Kremsmunster,| 1 | 23 2 
|Stockholm, 8 8 1 || Hague, 8 1 
ICope snhagen, 13 33 2 Breda 36 8 
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It is not improbable that the line which divides the stations 
at which the extreme deviations of the magnetic needle gene- 
rally occurred earlier than at Gittingen, from those stations at 
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deflections of the magnetic needle here recorded, were caused by 
the electric currents which prevail during the presence of auro- 
ras; while others occurred when no aurora was noticed. During 
the presence of an aurora, the magnetic deflections are greater 
than when there is no aurora; but they all seem to follow the 
same law of progress, with perhaps this exception, that during 
auroras there is an unusual number of cases in which there is 
the appearance of several currents moving simultaneously in 
different directions. The following is the list of auroras corres- 
ponding to dates in the catalogue. 
1887. Aug. 31. 10* p.w. Christiania. Slight aurora. 
1837. Nov. 12. 64, England. Bright aurora with streamers reaching to the zenith. 
Noy. 12-13. Brilliant aurora of a reddish color seen throughout France. 
Nov. 13. England, Rain. 
Nov. 14. England. Broad patches and streamers of a fiery red color. 
Nov. 14. 1144-12}4. Christiania. Aurora of an intense crimson color. 
1838. Jan. 28. 644-10*. St. Petersburgh. Aurora. 
1838. March 30. 944-104. St. Petersburgh. Aurora. 
1838. Nov. 24. 10%. Christiania. A flaming auroral arch about 10° altitude. 
1839. Feb. 21. 6}. Christiania. Aurora radiating towards the zenith. 
1839. Aug. 30. 84-94. St. Petersburgh. Aurora, 
1840, Aug. 28. 10". Christiania. Slight aurora. 
1841. Aug. 27. 9*-12', Christiania. Slight aurora, 

During the aurora of Sept. 2, 1859, the disturbance of the 
magnetic needle was very great at Toronto, Greenwich, Brussels, 
Paris, Rome, Christiania, St. Petersburg, Catherinenburg, Nert- 
chinsk, and Barnaul, but the observations are not reported with 
suflicient frequency to enable us to trace satisfactorily the pro- 
gress of any single wave. 

At Rome the greatest easterly deflection of the needle is said 
to have taken place Sept. Ist, at 75 20™ a. M. Gottingen time. 
At Petersburgh it took place at 75 48™ a. M. Gottingen time; and 
at Catherinenburg, Nertchinsk and Barnaul, it certainly took 
place within an hour of the same instant; it being impossible to 
determine the coincidence more closely, for the observations at 
these three places are only given at intervals of one hour. 

New Haven, September, 1861. 


Art. XXXVII.—On the evidence furnished by Photography as to 
the nature of the markings on the Pleurosigma Angulatum; by 
Prof. O. N. Roop, of Troy, New York. 


Ir is well known that the delicate markings on this infusorial 
shell have been diligently studied by microscopists for more than 
ten years, still the form of the dots is made a subject of dispute, 
one party maintaining it to be hexagonal, while their antagonists 
insist that it is circular. Photography has been called upon to aid 
in a settlement, and photographs of this shell were obtained by 
Mr. Whenam, which distinctly exhibited the hexagonal structure. 
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Also, by altering the focus, an apparent reversal of the lights 
and shades takes place, the positions of the bright circular dots 
being seemingly occupied by dark dots; this is caused by the 
expansion of the thicker portions of the dark spaces between the 
circles, and so far as I can judge, with the means at my command, 
the reversal of the lights and shades in the dots on this test ob- 
ject examined by the microscope, under the imperfect focal adjust- 
ment, is due to the same cause, and is more apparent than real. 

As it is impracticable to publish prints from these negatives 
in this Journal, samples will be sent, on application by letter, to 
those who may be particularly interested in this subject. 

Troy, September 7th, 1861. 


Art. XXXVIIL.— Waterglass ; by J. M. ORDWAY. 


(Continued from page 165.) 


Part II. 


Properties.—Like some other substances whose constituents 
unite in a series of proportions, the alkaline silicates are rather 
trying to those who would square everything to exact atomic 
ratios. ‘There are no fixed points certainly known by which we 
may make out a set of exact combinations, the intermediate 
compounds being considered as mixtures. Hence, though it is 


sometimes convenient to speak of sesquisilicates, bisilicates, and 
so on, these terms are to be looked upon as only approximative 
and analogical. It may be allowable, in order to convey to the 
mind a more definite idea of all such products of indefinite 
union, to express their composition in equivalents rather than in 
percentages of the constituents, and yet refrain from fanciful 
groupings into rational formulas. 

Fused waterglass is little acted on by cold water, but when 
pure it dissolves without much difficulty in water kept continually 
boiling; though the solution goes on slowly and so evenly that 
bits retain to the last their exact original form, the sharp angles 
even not being rounded. So gradual is the diminution of the 
particles that one unaccustomed to the article would suppose, 
after a few minutes boiling, that solution was not taking place. 
In fact, an expert chemist once reported a certain sample of pure 
bisilicate of soda to be insoluble. Yet I found that forty-five 
minutes boiling of the same silicate, in the same state of division, 
caused the last particles to disappear. 

When solutions are wanted day after day, it saves much time 
and fuel not to try to dissolve completely any given quantity in 
a particular amount of water, but always to keep an excess of 
the coarsely ground silicate in the kettle and boil, with frequent 

Am. Jour. Sc1.—Sreconp Series, VoL. XXXII, No, 96,—Nov., 1861. 
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stirring, till the liquor acquires a sufficient strength as shown by 
the hydrom tel tn : tion 1s di} ped out he t, either the 
kettle must be immedia ly filled again with hot water, or the 
glass also must be taken out and held back till the water becomes 
hot, otherwise the silicate is ay stick together and adhere 
most obstinate] I le. 

When a wate! contains a greater proportion of silica that 
is needed to constitute a bisilicate, its solution is the work of 
many hours. And silicat la is .ewhat harder to dis- 
solve than a cor ponding silicate of ash. As the relative 
amount of silica is increased, the precise point at which the pro- 
duct ceases t tegrally soluble, h: yet been ascer- 
tained. Fuchs speaks of his original potash ela s, —K,Si 
being entirel 
water at less th: 

As was befor tioned, the ubility of any silicate is much 
impaired by the ] e of earthy impurities; and hence a sand 
which contains clay, mica, feldspar, lime, or oxyd of iron. is un- 
suitable for the manut f waterglass. When a product 
so contaminated is tr t with boil water, the earths and 
metallic oxyds a ostly I behind as compound silic; 
and if sulphids ; 
state of sulphur lo 
these foreign matter e not left whol] lissolved, for water- 
glass has the power of taking 1 p small quantities of most oxyds, 
and the solvent power increases with the strength of the solu. 
tion: so that a ] juor which is slightly turbid while weak. may 
become quite cle: y concentration, and on the other hand this 
clear strong | juid is rendered turbid again by large dilution. 
If iron is contained in the original materials. or if the melted 
mass is stirred with iron tools, or if the solution is effec din an 
iron kettle, iron can be detected in the perfectly tran ent fil- 
tered liquid; and I have yet succeeded in findi 
means of getting entirely rid of this contamination. gin; 
protoxyd into peroxyd is of no avail, and an alkaline sulphic 
throws down only a part of j Krom dry silicate of soda col- 
ored with manganese, I have obtained a dly pink liquid 
by boiling with water and filtering.* When a few drops of a 
weak solution of a metallic salt are added to wate rglass and the 
whole is well agitated. the precipitate first formed will mostly or 
entirely disappear. A li juid silicate thus takes up no inconsid- 
erable amount of the oxyds of iron, zinc, manganese. tin, lead, 
copper, and mercury. With protosulphate of iron and silicate of 


* Kuhlmann mentions a soluble > silicate of potash and manganese. “C'est 
une matiére vitreuse d violet once, qui donne une dissolution brune.” “ L’oxide 
de cobalt se combine a 1ais ¢ tus petite quantité, avec le silicate de potasse.” 
—Silicatisation, 3me ¢ 
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soda well shaken in a bottle partly full of air, and afterwards 
filtered, I have obtained a very deep blue solution. W aterglass 
saturated in the same way with zine, after a while deposits the 
zinc again, or even coagulates into a gelatinous mass. Zincate 
of soda mixed with cold silicate at first shows no change, but a 
precipitate forms very soon. In like manner aluminate and glu- 
cinate of soda speedily cause a precipitation. But manganate, 
stannate, and chromate produce no alteration. Bolley* observed 
some years ago that even lime, magnesia, and baryta are slightly 
soluble in waterglass. 

Thus we see that silica, though it has no neutralizing power, 
exhibits some reactions which go to vindicate its acid nature. 
But its chemical activity is more distinctly shown when earthy 
or metallic protoxyds in the state of hydrates are mixed, in 
equivalent quantities, with dissolved waterglass. In most such 
cases there is a speedy coagulation and the viscosity of the sili- 
cate is destroyed. The effect is very striking when we stir milk 

lime into a tolerably strong solution of waterglass. The 
mixture almost immediately thickens or ‘sets,’ and it becomes 
crumbly, if the stirring is forcibly kept up. In solutions too di- 
lute to set, the silicate of lime forms an exceedingly bulky pre- 
cipitate. And here it may be remarked that the recommenda- 
tions which have sometimes been made for recovering caustic 
potash or soda from the soluble silicates by adding lime, must 
have been given a@ priori and not after actual experiment. For 
the resulting silicate of lime is so voluminous and retentive of 
liquor, that the se paration of the alkali by filtration or washing 
is utterly impracticable. The extraction can be effected only by 
drying down the mixture and then lixiviating the dehydrated 
mass. 

Litharge, when ground exceedingly fine with water, coagulates 
a silicate, but does not entirely destroy the toughness, especially 
of silicate of potash. 

The anhydrous oxyds of zinc, mereury, and copper may be 
mixed with waterglass without producing any apparent change, 
but there is reason to suppose that a union takes place in the 
course of time. The same is true of the hydrates of the sesqui- 
oxyds of iron, aluminium and chromium. 

Of course most earthy and metallic salts effect a double de- 
composition when mixed with alkaline silicates, and generally a 
thickening of the whole mass very soon ensues. But sulphate 
and carbonate of baryta seem to be without action; and so does 
fluorid of calcium. “Most of the lime salts howe sver, whether 
soluble or insoluble, are particularly energetic in their operation.+ 

* Kopp and Will’s Jahresbericht for 1858. p. 140. 

+ Pelouze says that even common glass on being boiled with sulphate of lime, 
yields no inconsiderable amount of sulph: te of soda, —Leibig and Kopp’s Jahres. 

bericht for 1856 »—p. 355. 
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while it is sometimes in the liquid state, under other circum- 
stances it may constitute a firm, almost solid mass. And on 
the other hand, a pretty alkaline potash silicate may be precipi- 
tated in the fluid form. These products usually contain about 
fifty per cent of water, and are somewhat less alkaline, and 
considerably freer from foreign salts than the silicates from which 
they have been derived. And in most cases, they dissolve read- 
ily in cold water. 

Very few combinations of silica and alkalies have been found 
capable of crystallization. Fritzsche* obtained the sesquibasic 
silicate of soda in the form of rectangular prisms of the compo- 
sition Nag Sis Hoy; also the same salt under another form with 18 
eqs. of water. And Yorke+ mentions crystals containing 21 
eqs. of water. Fremyt reports the singularcompounds Ky, Sig + Aq. 
and Na, Sis Hyg to be easily crystallizable, and he thinks the lat- 
ter was what Fritzsche really produced. Fremy§ also speaks of 
the soluble trisilicates,—KSi; +-Aq. and Na Sig Hy,—as crystalli- 
zable. The details of his researches, however, have not been 
published, and we know not on what grounds he makes a state- 
ment so much at variance with what the character of the other 
acid silicates would lead us to expect. or nothing between the 
monosilicates and the trisilicates shows the slightest disposition 
to assume the crystalline form. On the contrary, as the relative 
proportion of acid is increased beyond a sesquibasic silicate, the 
product takes on an increasingly gummy or viscous character. 
And one of the most important properties of true waterglass is 
its adhesiveness,—a quality which it possesses in a degree not 
approached by any other inorganic substance. In this respect 
silicate of soda somewhat surpasses silicate of potash; for when 
the soda silicate is boiled down till it begins to adhere to the 
bottom of the dish, it still remains a strongly cohesive liquid. 
While silicate of potash similarly treated, is fluid and glutinous 
at first, but in the course of a day or two, becomes a slightly 
tenacious jelly. With the exception of this last trifling change, 
solutions of waterglass, of whatever strength they may be, if 
kept from the air and from frost, remain unaltered for years. 
When they are exposed to intense cold, a part of the water 
freezes, but reunites on thawing. 

When a concentrated silicate is spread out so as to present a 
large surface to the air, it very gradually dries and becomes un- 
impressible, but does not part with all its water and acquire a 
stony hardness except as the alkali becomes carbonated. Fuchs 
found an air dried potash waterglass to contain twelve per cent 
of water. This must have been extended in very thin layers, 
for a stratum of bisilcate of potash, about a quarter of an inch 

* Berzelius, Traité de Chimie,—Ed. Francaise, 2e, iii, p. 233. 

t Kopp and Will's Jahresbericht for 1857, p. 162. 
¢ Comptes Rendus, xliii, p. 1148. § Id. p. 1147. 
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in thickness, which I left on paper in a very dry loft for more 
than two years, still retai per cent of water and was 
capable of bending under a steady, protracted pressure. 

To expel the last portions of water directly, requires a heat 
approaching to redness; and the puffy, dehydrated mass is no 
longer entirely soluble in water. Fuchs attributes the passive- 
ness of the silica in this case to the absorption of carbonic acid in 
drying down, and says that if the anhydrous mass is heated to 
full redness so as to decompose the carbonate, the solubility is 
restored. It is indeed true that when waterglass is desiccated in 
an open dish over a lamp, it cann: main unaffected by the pro- 
ducts of combustion, and the residue will effervesce with acids, 
There are also two other possible sources of carbonic acid. It 
may have been taken up from the air in first dissolving the 
silicate, or in preserving the lig n imperfectly closed vessels, 
And again if tl tion has not been made with perfectly 
pure water, or if it has been exposed to falling dust, it is likely 
to contain organic matter which on being strongly heated in the 
presence of an alkali, is resolved into the simplest products of 
decomposition 

All these possible chances of influence seem to have been dis- 
regarded by Liel og, ln examining a liq uid bisilicate of soda 
made at Munich. ‘l’o determine the water, he kept some of the 
solution a long time in an air bath at a temperature between 90° 
and 100° C., and tl low ‘ heat to dull redness. 
On digesting the mass with warm water there was left a residue 
which proved t be silica, while lisilicate, Si7,—was 
dissolved. He hence concludes that at a red heat bisilicate of 
soda cannot exist, but is resolved into silica and a salt of con- 
stant composition, a sesquisilicate. he facts by no means 
justify his inference esides rlecting the effects of carbonic 
acid,—and drying in an air bath 1 | give a full opportunity 
for absorption ails to notice that the sesquisilicate itself 
relinquishes : part i 1ts acid 1 parting with 1ts water. It will 
hardly do to make the broa tatement that bisilicate of soda 
cannot exist at a red heat, wheu a pure bisilicate made in the dry 
way, and of course. cooled down through the “ Gliihhitze,” is 
completely soluble; and it would be absurd to consider that 
which dissolves without any perceptible resolution into parts, as 
consisting of sesquisilicate and soluble silica. Taking every- 
thing into account, we are warranted in affirming only that when 
dissolved wate s is rendered anhydrous by exposure to the 
necessary heat. a rt of th luca 70es ovel into the passive 
state. And I find 1 to be true even when especial pains are 
taken to preclude every source of carbonic acid. The reason 
remains to be discovered. Fremyt+ found that after the trisilicates 

* Dingler’s 
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had been carefully dried, water dissolves the alkali out of the 
residue, and leaves the silica, which last, according as the 
strength of the heat has been, is or is not soluble in dilute alka- 
lies. The sesquisilicates also he proved to be decomposable by 
heat, but the monosilicates were ascertained to be unchanged by 
dehydratation. 

Uses.—Numerous applications have been proposed for water- 
glass, and for many purposes it has really proved to be of per- 
manent value, but the cases in which there are not material 
drawbacks to its employment, are very few. The properties 
which render it available in the arts, are: 

1. Its adhesiveness in the hydrated state. 2. Its vitrifying 
power in the dry state. 3. Itsalkaline nature. 4. Its capability 
of yielding soluble silica. 5. Its peculiar chemical relations as 
a whole. 

1. Adhesiveness. On account of this most striking character- 
istic of waterglass, its discoverer said that it might justly be called 
“mineral glue,” and to a certain extent the similarity holds good. 
It differs however from glue, and most other cementing sub- 
stances, in continuing to shrink after it has become apparently 
dry. A strong silicate of soda solution forms a good colorless 
cement for glass, porcelain, and stone, but when shut up in such 
impervious substances, it is very slow in becoming water proof, 
and as it does so, its strength is much impaired. For wood and 
other porous materials it does not answer, since they allow the 
access of air which, by its carbonic acid, decomposes the silicate 
and destroys its tenacity. I have tried silicate of soda in the 
laboratory for pasting labels on glass bottles. It does pretty 
well, only when it is once on, it will never wash off, though the 
paper itself may be removed by washing. It possesses no ad- 
vantages over gum or flour paste, with the single exception of 
not being liable to mould by keeping. 

[ have often made use of a strong solution of waterglass 
mixed with clay and sand, for setting tire bricks. Such a mix- 
ture undergoes partial fusion in a strong heat, and makes very 
tight, firm joints. For brick work that is to be kept moderately 
hot, a mortar composed of the same ingredients, but with a 
larger proportion of the silicate, makes an excellent cement 
which continues hard and tough, while lime mortar exposed to 
heat, is apt to dry up and lose its binding power. Mr. Joseph 
D. Gould tells me that he has found fibrous asbestos wet with a 
strong silicate of soda liquor to make a most excellent packing 
for the joints of apparatus exposed to hot acid vapors. 

When liquid waterglass, either by itself or mixed with an 
inert substance, is thinly spread out on any surface, it dries to a 
strongly adherent, hard, transparent varnish; but it still goes on 
absorbing carbonic acid from the air, and the residual silica 
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being quite incapable of extension, becomes traversed with an 
infinity of minute cracks, so that the original smoothness and 
clearness are greatly diminished. Still the adhesion continues 
and the silicious coating can no longer be removed by washing 
with water. Hence the soluble silicates are adapted to fix vari. 
ous pigments. In fact this w: he first use to which they were 
made subservient, and they have latterly been much employed 
in Europe for painting. ‘hen waterglass mixed wa the 
lighter colors is applie 
hicle betrays itself by a softening and discoloration of Pov sur- 
face, which effects however are quit inconsiderable, if the wood 
is new and clean. Another difficulty is that the fixed coating 
having no elasticity, cannot accommodate itself, like an oily or 
resinous film, to the expansions and contractions of the wood in 
wet and dry weather, nor yet to slight inequalities of shrinkage. 
Still A ae paint may well in places where it is not ex- 
osed to alternations And for out- 
buildings, fences, of little import- 
ance,—a mixture of zinc white, chalk, ochre, or terra di Sienna 
with silicate of soda, might in many cases, be substituted for the 
easily detached lime washes so commonly used in this country. 

Fuchs at first made and applied waterglass to render wood 
incap able of being inflamed, an ‘periments instituted by order 
of the British admiralty are said ive ved its efficacy in 
this respect.* Better a1 tiphlogistics may have been found, but 
none of them are capab! f serving at the same time as var- 
nishes. 

We are told by n hs La Slilcate cures wood against the 
destructive effects of air and moisture, an assertion which savors 
a little of enthusiasm, and-admits of a reasonable doubt. Since 
waterglass can do little toward permanently excluding air and 
moisture, and as little toward counteracting albuminous matters 
within the wood, its preservati ‘rr must be far inferior to 
that of oil, and no greater than ‘eh f lime whitewash. In 
estimating the value of silicate of potash or soda for any such 
use, we must not be deceived by the smooth, glassy, continuous, 
impenetrable coat which it forms at first. Its smoothness, its 
lustre, its continuity, its impervious! are all destined to pass 
away by the slow action of the atmosphere. Indeed the value 
of waterglass in paintin pends in some measure on its altera- 
bility by carbonic au ony. since when first dried it is still soluble in 
water, and only after havine be: xposed to the air for several 
days, is it safe from moisture or rain. he fixation is sometimes 
hastened by nies ing over the coating of silicate, after a day or 
two, with a weak solutio1 sal-ammoniac or of carbonate of 
ammonia. 
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Silicate paint, being itself unyielding, is much more suitable 
for unyielding surfaces, as for glass, stone, or brick, or for walls 
plastered with lime mortar. As it unites more intimately with 
such substances, it is less liable to scale off from them than from 
wood. But to guard against a loose adhesion, it is better in all 
cases, to paint with a very thin waterglass several times, allow- 
ing some days to elapse between the successive applications, 
rather than to use a strong solution once. The thinner silicate 
penetrates deeper and takes a surer hold. It is also sooner and 
more uniformly fixed by the absorption of carbonic acid. 

Many pigments are incompatible with waterglass, and must be 
rejected. Such are white lead, Prussian blue, Schweinfurth 
green, and animal or vegetable colors. But there is still left a 
sufficient variety to select from, as we may take zinc white,* chalk, 
sulphate of baryta, yellow ochre, cadmium yellow, Venetian red, 
terra di Sienna, green oxyd of chrome, umber, ultramarine, 
lampblack, or bone black. It is said that chrome yellow and 
chrome red may also be used, but it would be safer to leave 
them out, as their chemical relations indicate their unsuitableness. 
Before applying colors ground up with waterglass, it is best ‘to 
‘prime’ the surface with simple silicate liquor, and let it stand 
24 hours or more. ‘This fills the pores and makes a ground to 
which the paint afterwards laid on, will adhere more firmly. 
A solution of silicate of soda for paint or for priming, should 
not exceed the sp. gr. 1:15 and it is better to take it much 
weaker. Much of the silicate of soda found in the market in 
this country, is unfit for paint. It is sometimes too alkaline, and 
is very often too much contaminated with foreign salts which 
are prone to crystallize and loosen the silica before it becomes 
properly fixed. A good silicate should be bright, transparent, 
homogeneous, and very light colored, and should show no special 
tendency to absorb moisture in a damp atmosphere. It is none 
the worse for requiring several hours boiling to bring it into 
solution, provided this refractoriness does not arise from earthy 
matter in combination. 

Walls plastered with lime mortar, may be rendered very hard, 
close and smooth, as well as capable of being washed, by apply- 
ing a few times a silicate, either alone, or mixed with chalk or 
any coloring material. 

Since 1840 Fuchs has introduced a new plan of executing 
works of art on plastered walls, designating his method by the 
name of “stereochrome,’—fast paint. A basis is first prepared 
with a rather sandy lime mortar, and when this has taken up a 
due proportion of carbonic acid and become well set, the super- 

* In one or two standard works it is stated that zine white sets rapidly with 
waterglass. But this is an error. The mixture may be kept for several days 
without any change. 

Am. Jour. Sc1.—Sreconp Series, Vor. XXXII, No. 96.—Nov., 1861. 
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ficial glaze of carbonate is removed, by scouring with sandstone 
or by w rashing with weak phosp hhoric acid. The p laster is then 
repeatedly soake 1 with a dilute solution of very silicious water- 
glass, the silicate being allowed to dry and fix between the con- 
secutive drenchings. ‘The well saturated ground is now covered 
with a thin stratum of nicely prepared, but meagre, mortar, and 
this coat is treated in the same way as the basis. When the 
silicatization is finished, the surface should still be rough and 
absorbent. If it is glazed over so as to be too impervious, Fuchs 
recommends to open the pores by pouring on alcohol and burn- 
ing it off. On the wall so prepared, the painting is executed 
with colors ground up with mere water. And finally the pig- 
ments are fixed by repeated affusions of a rather alkaline double 
silicate of potash and soda. ‘To avoid any displacement of the 
colors, the fixing liquid is thrown on the first time, in the form 
of a fine spray, by means of a suitable syringe. As the artist 
must frequently change his palette, it is impracticable to use the 

aints mixed directly with waterglass, since the silicate would 

e always drying up, and the brushes would get stiff and hard. 
Brushes soaked with a silicate should never be allowed to dry 
without being first thor: vaghly washed with water. 

Fuchs mentions as proofs of the excellence of the stereo- 
chrome, two paintings which had been exposed out of doors to 
all changes of weather, for six years, and still were as bright and 
as fresh looking as though they had just left the artist’s hand. 

Creuzburg* has resorted to a modification of Fuchs’ method, 
for common painting, and thus makes use of aaa ag which 
would otherwise be inadmissible. To any surface he applies 
alternately thin waterglass and a mixture of the color with 
skimmed milk, till the requisite body is attained. He says that 
it is only necessary to allow one coat to dry before laying on 
another, but this would be hardly consistent with a solid fixa- 
tion. A final varnishing with oil is recommended, to impart 
lustre and prevent saline efflorescence. 

Creuzburg reckons as advantages of waterglass paint :—1. 
Rapidity of drying. 2. Freedom from smell. 38. Purity of tint. 
White oil paint is modified in tone by the color of the oil, and it 
is farther liable to get dingy by a chemical change which goes on 
in the dark. 4. Durability. + 5. Resistance to fire. 6. Cheapness. 

When a silicious paint is to be laid on a metallic surface, it is 


* Wagner’s Jahresbericht, iii, 133, 

+ To illustrate the short durability of oil paint Creuzburg mentions the fact 
that a coat of white lead and oil, after having been exposed to the weather for 
two years or so, is so far changed that the white lead rubs off with the greatest 
ease. This however is rather an extreme case, and it is said by practical men to 
hold true more a with ceruse manufactured by the Dutch method. 
White oxychlorid of lead and zinc white are not considered liable to this disad- 
vantage. 
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well to have th> metal moderately warm, otherwise the coating 
is liable to crack and scale off. For stoves that are sometimes 
red hot, it is said that a mixture of waterglass and peroxyd of 
manganese, makes a good blacking not liable to burn away. 

Kuhlmann has sueceeded in printing wall paper with water- 
glass as a vehicle for the pigments. And he says that any paper 
printed with colors unalterable by alkalies, may be varnished 
with a silicate, after it has been pasted on the wall, and will after- 
wards bear rubbing and even washing. 

Kuhlmann likewise recommends a mixture of waterglass with 
lampblack, ivory black, or vermilion, for a writing ink capable 
of resisting all destructive agents. But according to Baudri- 
mont, after a writing executed with silicious ink, has been long 
exposed, the silicate having undergone decomposition, the letters 
may be easily erased.* 

In 1840 Leykauf proposed the silicates for fixing ultramarine 
on cloth, thus substituting a very cheap material for the albu- 
men and casein largely used in pigment printing.t But it can 
not be used for goods that are to be steamed, and in any case 
the alkali has to be removed by passing the printed cloth into an 
acid bath, which operating too rapidly must deprive the silica 
of most of its adhesive force. In fact though this plan was 
brought forward so long ago, a prize is still offered for the dis- 
covery of some cheap and efficient substitute for albumen. 

The binding power of the silicates has been turned to account 
by Kuhlmann in the hardening or “ silicatization” of soft porous 
stone. A tender material, like chalk, may be rendered available 
for building purposes by repeated saturations with waterglass. 
And the durability of many buildings already erected, is greatly 
enhanced by subjecting the outside surface to a similar treat- 
ment. ‘The same process has been found efficacious in a 
ing some ancient statues freshly exhumed, which would other- 
wise have fallen to pieces after a short exposure tothe air. Fra- 
gile paleontological specimens have also been strengthened and 
saved by silicatization. 

Ransome says that merely washing stone with waterglass is 
not sufficient, as the silicate retains its solubility for a long 
time. He therefore thought fit to secure a patent for fixing the 
silica by the subsequent application of chlorid of calcium. But 
notwithstanding the strong commendations of interested parties, 
it would appear from recent discussions of the subject in London 
that this method has not proved entirely satisfactory. Indeed 
hasty fixation can hardly be compatible with tenacity and per- 


* Liebig and Kopp’s Jahresbericht for 1855, p. 869, note, 

+ As it takes 24 dozen eggs to furnish 1 kilogram of dry albumen, it has been 
computed that 830,000 hens are needed to produce the 125,000 kilos. of albumen 
consumed yearly in Alsace alone.—Rep. Chimie, App.—iii, p. 101. 
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manence, and it is probable that the best effect would be attained 
by using a silicate alone, many times and at distant intervals. 

Kuhlmann meets the difficulty by a plan theoretically perfect, 
but involving too much expense, which is to use silicate of pot- 
ash and render both constituents insoluble with fluosilicic acid. 

To impart a more agreeable color than some stones naturally 
possess, Kuhlmann impregnates them, first of all, with a salt of 
iron, manganese, copper, or chrome. The silicate afterwards 
applied precipitates the metallic oxyd within the pores and pro- 
duces the desired tint, either at once or after the absorption of a 
farther portion of oxygen from the air. 

With regard to stone, silicatization is of little importance 
in this country, as we have few varieties that need artificial 
hardening. But in some places there is a lack of good clay for 
brick making, and such earth as is worked, gives very tender, 
absorbent brick, ill calculated to bear handling and exposure to 
the weather. In many cases it would doubtless be advantageous 
to silicatize the exposed surface of the bricks after they have 
been laid. This is deserving of especial consideration where 
they are subjected to the action of sea water, which is particu- 
larly destructive of porous building materials. 

In connection with painting and silicatization it should be ob- 
served that on surfaces charged with silicate of soda a whitish 
efflorescence of carbonate of soda, is likely to appear several 
times, but this can be removed as often as it forms, by gently 
washing with water, or out of doors the rain will carry it off. 

Fuchs in his first memoir, showed the possibility of making 
an artificial stone with clay, sand, and a solution of silicate of 
soda. Such a mixture after being moulded into any desired form 
slowly dries to an exceedingly tough, resistant mass, but it is 
not waterproof. It hardens better and more uniformly when 
the drying is hastened by a moderate heat. A dull red heat de- 
hydrates the silicates and renders the mass friable. It is doubtful 
whether an artificial stone that deserves the name, can be made 
without exposing the mixture, after moulding and drying, to a 
heat strong enough to revitrify the silicate. By such treatment 
the waterglass recovers its tenacity and, by forming a chemical 
union with the other ingredients, becomes truly insoluble. The 
baked ware should, of course, be slowly cooled so that the ce- 
menting material may become properly annealed. 

In 1844, Ransome took out a patent in England for a stone 
prepared with liquor silicwm, limestone powder, or chalk, and 
sand. His process is a rather expensive one, but the article 
produced is said to be of excellent quality. There is reason to 
believe that liquor silicum, is less suitable for such purposes than 
the far cheaper sesquisilicate or bisilicate of soda. In making 
trials in a small way I have been unable to get a good ware with 
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common sand, but succeeded best with a mixture of crushed 
granite, chalk, or bone ashes, and strong sesquisilicate of soda. 
Unless a fair allowance of some absorbent substance,—like car- 
bonate of lime, burnt bones, or roasted clay,—is used, the silicate 
dries first on the outside and forms an impervious varnish which 
prevents the escape of moisture from the interior. If we resort 
to a weaker solution of waterglass, this dries at the surface with- 
out closing the pores, but then the liquid inside is drawn out- 
wards by capillary attraction, and the central parts are left too 
meagre while the exterior is too rich in vitrifiable matter. Ran- 
some ingeniously obviates the difficulty by heating the moulded 
stones in a closed space, so that the surface is in contact only 
with an atmosphere saturated with moisture, while the interior 
is acquiring such a temperature that on opening the room most 
of the water will pass off rapidly and keep the pores open. 

Wagenmann* succeeded in making artificial ses. by 
mixing waterglass, lime, magnesia, and carbonate of magnesia, 
and simply drying. 

Considered merely with regard to its mechanical properties, 
waterglass would appear very suitable to replace tunel and glue 
as a glazing material, in many cases. In fact it was brought for- 
ward by Leigh, a year or two ago, as a substitute for starch in 
sizing cotton yarn for weaving, and in putting the final finish on 
cotton fabrics. But its chemical character indicates its unfitness 
for such uses. Starch after drying remains unchanged itself, and 
has no action on the stuffs. While a silicate is altered by expo- 
sure to the air, and loses its smoothness as well as much of its 
rigidity. Besides this it is alkaline, and therefore tends to weak- 
en the fibre,—an effect which becomes at once apparent when 
waterglass is used strong for producing very stiff fabrics. 

It is common to increase the weight and apparent substance of 
flimsy cloth by passing it through starch to which fine clay, 
chalk, or sulphate of lime has been added. In place of this pre- 
paring material so easily removed by washing, Griine proposed 
to pad the cloth in silicate of soda, and then run it ceonah a 
weak acid liquor, so as to precipitate silica within the fibre and 
make a permanent stuffing. But it should be borne in mind 
that weak acid acting on a weak silicate, gives a silica soluble in 
water. A salt of zinc or magnesia would be a more suitable pre- 
cipitant. The plan, however, even were it effectual, is too trou- 
blesome and costly. A factitious body can be of little use except 
to make the goods sell better; and it is hardly worth the while 
to go to much expense fora mere deception. Most manufactur- 
ers would prefer to cheat with clay that is worth only a cent a 
pound, rather than with a precipitated silica that could hardly 
cost less than three; and most consumers would rather have the 
three extra cents appropriated to extra cotton. 


* Wagner’s Jahresbericht, ti, 118. 
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As a thick solution of wate rglass dries at first to a glassy, im- 
penetrable varnish, Griine has suggested its employment as a 
resist in calico- printing ; that is, as a substance to cover those 
parts of the cloth that are to remain white, and prevent them 
from imbibing the dyeing li quor. But hot water dissolves the 
silicate rapidly, and hence such a resist can answer on] y when 
the ori: sloth is to be immersed for a very short time in cold 
dyeing baths. 

In the manufacture of an lain wares, pastes are sometimes 
used that are devoid of plasticity and requires the addition of 
some glutinous material to give them sufficient cohesiveness to 
allow them be be moulded. For such pastes “ mineral glue” 
would prob : ly do better than a destructible mucilage. : 

2. In fusibility and fluxing power waterglass greatly resembles 
borax, and in some cases may well replace this expensive salt. 
The iron “aha employed in stirring the fused silicate during its 
preparation are kept rem: sdabhy Cc A an and bright by the melted 
mass, and this naturally suggests its use in cleans ing and pro- 
tecting heated metallic surfaces. Inde -d according to Wagner,* 
the double silicate of potash and soda,—which melts more read- 
ily than simple silicate,—forms a good substitute for borax in 
brazing and in welding. He rather injudic lously recommends 
the mixed — ils instead of the ready formed glass. 

Another application which has proved successful and has been 
patented in this country, is the manufacture of wick for snuff 
less candles. By passing - wickyarn throu: oh silic sate of soda 
and then through acetate of lead. it is ch: arged with enough sili- 
cate of lead to vitrify all oe ash as the candle burns away. 


Recently an English patent has been issued, for treating cloth 
and paper in the same way,—but with stronger solutions,—in 
order to render the m uninflammable. 

Leiblt long ago recommende d a solution of waterglass as a 
glaze for pottery ware, to be applied before the burning. It has 
the advantage of being free from lead, and as it penetrates far- 


ther into the body of the ware than any flux insoluble in water, 
it should take a firmer hold. It is sai 1 however that Leibl’s glaze 
has been tried with unfavorable results, but it is quite possible 
that the expe rime nts were not properly Pate tear 

Though sulphate of soda is exceedingly cheap in this country, 
and sulphate of motry abundantly obtained in refining pearlash, 
finds sale only at a very low price - alum makers, our glass 
manufacturers generally employ only the carbonates. I have 
long sought to pro luce purified alkaline silicates that might e€co- 
nomically replace the carbonates in making the better — s 
of glass, but have been met by a hitherto insurmountable diffi- 
eulty. The alkaline sulphates can be decomposed by silica and 


* Wagner's Jahresbericht, iii, 137 ¢ Id., ii, p. 211. 
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coal much more easily and certainly in a reverberatory furnace 
than in a glass pot, and with sulphates freed from iron, pure sili- 
cates of potash and soda could be made with far greater facility 
than the carbonates. When a clean sulphate is converted into 
waterglass and this is dissolved, the few impurities derived from 
the furnace and from the fuel, are left behind. If we concentrate 
the clear solution and stir into it rapidly a thick, smooth milk of 
lime, the mixture soon sets and crumbles, and the whole mass 
can be dried down with ease. The resulting double silicate mixed 
with the requisite quantity of sand, fuses in less time than the 
ordinary glass mixture, and boils up but very little. Precipita- 
ted dicarbonate of zinc, ceruse, or litharge may be substituted 
for lime. The litharge mixture however toughens after coagula- 
tion, and is harder to reduce to dryness. 

But economy will not allow the purification of both the ma- 
terial and the silicate made from it. It is in using crude sul- 
phate and applying the refining process to the waterglass only, 
that the difficulty above mentioned occurs. When iron is con- 
tained in the fused silicate, a little of it will enter into solution, 
and there has yet been found no means of throwing it down. 
This dissolved iron therefore is carried forward into the glass 
and in:parts too much greenness to be overcome by any reason- 
able amount of correctives. A small quantity of arseniate of 
soda, oxyd of antimony, or stannic acid lessens the color, but 
does not entirely remove it. 

It would seem therefore that the only available way of adapt- 
ing waterglass to the glass manufacture, is to start with puri- 
fied materials and make a product which can be directly fluxed 
with proper proportions of sand and lime or litharge. 

Were it desirable to introduce baryta into glass, a suitable ma- 
terial in the form of a double silicate of baryta and potash or 
soda, could be easily prepared from the pure sulphates. But 
lime is much cheaper than baryta in any form, and as to tough- 
ness and brilliancy I have found on trial in the small way very 
little difference between a glass made with lime and one contain- 
ing an equivalent amount of baryta. Neither does zinc glass 
possess much advantage, in any respect, over an equally pure 
lime glass. 

Some years ago, with the idea of effecting a saving in pearlash, 
precipitated carbonate of baryta was largely used by some manu- 
facturers of lead glass, the price being about half that of litharge. 
They did not stop to consider that one equivalent of lead and 
one of pure lime would go much farther than two equivalents 
of baryta in increasing the lustre and fusibility of glass, and add 
no more to the cost. 

8. As a source of soluble silita waterglass may prove valuable 
in agriculture, and years ago it was proposed fora manure. Then 
its high price was a serious objection, but now it has become a 
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common article of manufact ire, and competition has reduced the 
= to less than that of Peruvian guano. Indeed were there a 
arge demand. a llicate of Soda suitable for manure could be 
made from th: phate and sold in ‘His Country for two cents a 
pound, and yet yield a liberal profit to the mar ufacturer, 

If waterglass is used in solution, it ought to be applied to the 
8Towing crops by irequent waterings. But perhaps the better 
way would be to Spread the fine] ground, dry silicate mixed 
With other manures, and thus supply to the soil a material similar 
to its feldspathic ingredients, but far more susceptible of decom- 
position, One Or tWo agric lt ral expel ts do not suffice to 
establish any particulay point, and we have as yet too few ac. 
counts of the effects produced by using sili, ate of soda, to enable 
us to decide as to its real practic value to the farmer. 

There is another application in which waterglass acts as a pur- 
veyor of soluble sg; ca. According to Kuhlmann common lime 
mortar may be rendered hydraulic by the addition . { a few per 
cent of dry, pulverized gj] potash o 1a, and poor ce- 
ments can, by the same means mad il to the best. A 
solution of wat; rglass will not ‘nswer the purpose so w: ll, be- 
cause it Sets before the mortar ec in. be Lot nto its i lace. Still 
Kuhlmann recommends both th. fine powder and the solution. 
Te even attributes the peculiar « haracter of hydraulic cements 
to the alkaline Silicate naturally present in them, but his views 
have not been fully substantiated. 
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Patents have been obtained for soaps containing an admixture 
of silicate of soda, but until we have some proof that there is 
really anything to be gained by using such soaps, they are enti- 
tled to only a passing notice. I have made experiments to deter- 
mine whether caustic soda could be economically made from the 
silicate, and the answer was decidedly in the negative. 

5. Silicate of soda, on account of its chemical relations, has 
come into general use as a substitute for phosphate or arseniate 
of soda in dunging printed calicoes. This, the most important 
of all the applications, was patented in England by Jager in 
1852. The silicate by itself, however, was found to be too alka- 
line, and liable to dissolve away the aluminous mordants. Prob- 
ably the article tried by many was not silicious enough, for if 
used alone, it ought to contain at least two equivalents of silica 
to one of soda. Butsuch asilicate is very hard to dissolve, and 
what is prepared by chemical manufacturers, is commonly a ses- 
quisilicate. Indeed Jiiger himself prescribes such proportions as 
would form a sesquisilicate. In 1854 Higgin introduced a great 
improvement by substituting for waterglass the highly volumin- 
ous lime silicate formed by adding to silicate of soda, in the 
dunging vat, a sufficient quantity of chlorid of calcium to effect 
a complete double decomposition. This plan renders it perfectly 
safe to take the easily dissolved sesquisilicate of soda; and now 
waterglass has almost entirely superseded other dunging mate- 
rials, being cheaper than any other substance, and in most cases 
giving perfect satisfaction. It is possible that in those few in- 
stances in which it has been rejected, due attention to the quality 
of the articles employed, would remove all difficulties. The fact 
that the alkaline silicates dissolve the protoxyd of iron, has been 
overlooked, and the manufacturer does not always take pains 
to peroxydize all the iron in the fused mass. 

I have known an instance in which a lime salt was used, that 
happened to contain tarry matter and iron, and some pieces of 
cloth dunged with the mixture came out of the dyeing vat with 
the colors essentially degraded from the desired tints. It is rea- 
sonable to suppose then that a slight saddening of the bright 
colors, may result from taking a silicate that is brown, and allows 
dissolved protoxyd or sulphid of iron to go into the dunging 
mixture. And then again commercial muriatic acid often con- 
tains a reducing agent, sulphurous acid, and as some neutralize 
with chalk, which is always ferruginous, protochlorid of iron 
may be left in the lime solution. The chlorid of calcium should 
be made with milk of lime added in excess so as to insure the re- 
moval of every trace of iron. Pure salts of zinc, magnesia, or 
even of ammonia, would perhaps act as well as chlorid of cal- 
cium, but in most cases this is the cheapest substance to be had. 

From peroxyd of iron, which has much less affinity for other 
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Art. XXXIX.—On the Fossil Fruits found in connection with the 
Lagnites of Brandon, Vt. ; by Leo LESQUEREUX. 


Pror. Epwarp Hircncock (this Journal, 2d series, vol. xv, 
pag. 95-104,) has already given excellent descriptions accompa: 
nied with drawings, of the Brandon fruits and most satisfactory 
details concerning the strata with which they are connected. I 
owe to the celebrated Professor of Amherst College not only the 
communication of the original specimens from which the draw- 
ings have been made, but also a number of corresponding speci- 
mens that he had the kindness to present to me. 

It cannot be expected that the examination I have been re- 
quested to make of these fruits can afford any exact botanical 
determinations. Indeed an accurate analysis of fossil plants is 
mostly impossible, their form being gene rally more or less oblit- 
erated and the preserved part, the hi rdest of course, being often 
of slight value, as a botanical character. By cutting a few 
specimens, I was enabled to find some details of anatomical 
structure in one of the species only, and thus to mark its botan- 
ical characters somewhat more accurately than it is generally 
done for fossil fruits. It is then only to point out the relation 
of some of the Brandon fruits with fossil species found else- 
where, or with genera of plants still living, and especially to try 
to come to a satisfactory understanding about the geological age 
of the lignite deposit where they are found, that the few follow- 
ing remarks are made :* 

To facilitate further quotations and discussions about the 
Brandon fruits, I think that it is also convenient to give a short 
description of their essential characters and to name ‘them. 

* The numbers marked in this paper correspond with those of the still unedited 
report of Vermont by Prof. Ed. Hitchcock. As they are not the same as some of 


the Journal, (loc. cit.) it is necessary to correlate them. 
This Jour., Fig. 1 is equiva! ent to Fig. 111 to 117 of the Report. 
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No. 1. Carpolithes Brandoniana, sp. nov. Capsule thick 
walled, oval or nearly round, flatts _ obtuse at both ends, val- 
vate. Valves obscurely pointed, opening from the base to half 
the length of the capsule. 

Var. a, elongata. Fig. 111 to 113. 
Var. (, obtusa. Fig, 114 to 117. 

Specimens figured 111 to 117 are certainly various forms of 
the same species and I think that those of 118,119 and 124 
ought to be referred to the same genus, 

No. 2. Carpolithes fissilis, sp. nov. (Fig. 118, 119 and 124.) 
Capsule, a little flattened, ovat , lanceolate, obtuse or rounded at 
one end, pointed at the other, obscurely tencostate, irregularly 
tri- valved, dehisce nt or closed. In this spe ies as in the former, 
the size of the fruit varies from one to two inches in length and 
from half an inch to one inch or a little more in breadth. 

Nothing like the fruits of these two species has been before 


published |} DY pala ntologists. ‘The only fossi! fruit to which 
they might be cor ipart Lis the capsule of an thrium (Heer, 


Flor. tert. Helv., pl. 93, fio. 80,) and especially that of Embothrium 
salignum, a living species of the Proteacee family, a figure of 
which is given by the same author on the same plate. But the 
fruits of the genus Hmbothrium are borne on a strong woody stem 
generally preserved in the fossil state, while our fossil fruits of 
Brandon have no sears showing the point of attachment to a 
pedicel. They to have been 
enclosed, either in the spathe, or a fibrous capsule, like the fruits 
of some palms, or partly immersed in a cupula, like those of 
some Cupuliferee. It may be that the thick, fibrous and woody 
capsule contained origina lly some seeds that have escaped : 
the dehiscence of the valves, as Prof. EK. Hitchcock remarks; 
but the total absence of seeds, even within unopened specimens, 
led me to suppose that the thin pellicle which is seen within 
these peculiar fruits contained a mealy cotyledon, whose form 
and matter have been destroyed by maceratiol It is useless 
however to specul ite on these fi its till something more is known 
about their relatio1 1e living species. Specimens of No. 1 
are extremel: lon. 

No. 3. Carpolithes trregularis, sp. nov. (Fig. 120, 121, 128, 125, 
and 128.) Fruit capsular, about one inch in diameter, irregu- 
larly somewhat flattened, sometimes obscurely trigonal, round- 
oval, costate in its length. 

These may b unope ned and less flattened Spt cimens of the 
same oo as No, 2. They would compare well with some 
species of Carya, if they were not generally a little flattened or 
trigonal. Pe rhaps fig. 128 belongs to another species; but it 
looks like a deformed specimen of this. 

No. 4. Careditthes Grayana, sp. nov. (Fig. 122.) Fruit oval- 
elongated, obtuse at one end, marked by a sharp abrupt point 
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at the other, a little flattened, one inch long, less than an inch 
broad, obscurely costate. 

This species has just the form of the kernel of the almond. 
It is nearly related to Carpolithes pruniformis Heer, (I. ¢. vol. iii, 

). 139, tab. 141, fig. 18 to 30,) abundant in the upper tertiary of 

iurope, especially at (Eningen. 

No. 5. Carya verrucosa, sp. nov. (Fig. 129.) Fruit oval, slightly 

costate, ‘obtuse at both ends, warty. 

This fruit is like Carya Brauniana Heer, (1. ¢., vol. iii, p. 93, 
tab. 127, fig. 50 and 51) from (Eningen. Itisa little large r than 
the following, but may be the same species still covered with the 
husk. 

No. 6. Carya Vermontana, sp. nov. (Fig. 180.) Nut small, 
about half an inch long, oval, pointed at one end, obtuse at the 
other, six-costate. 

It is extremely like Carya Bruckmanni Heer, (loc. cit., vol. 
iii, pag. 93, tab. 127, fig. 32) perhaps identical with it, also from 
(Eningen, like the former. 

No. 7. Fagus Hitchcockii, sp. nov. (Fig. 126 and 127.) Nut 
large, trigonal, with the angles somewhat obtuse, striated on the 
sides. 

The fruit has nearly the same form as a nutlet of Fagus ferru- 
ginea Michx. It is only proportionally a little shorter and broader, 
and twice as large. Fig. 127 represents a specimen slightly open 
on one side at the point, with the angles more obtuse. It may 
be a different species or even belong to another genus. The 
fruit fig. 126 is indeed very large for the nut of a Beech; but 
Unger, in his Chloris Protogsa (pag. 101, tab. 27, fig. 1 to 4), 
has published Fagus Deucalionis with nuts as large as those of 
the Brandon species. It comes from the tertiary of Bohemia. 

Genus Apeibopsis (Heer). (Cucwmites Bowerbank.) Prof. Heer 
has referred this genus to the family of Tiliacee, comparing it 
to Apeiba. It is characterized as follows: Fruit capsular, five 
to sixteen-valvate, polyspermous; seeds small, sub-globose, bise- 
riate in each cell. On the characters of these fruits, the author 
further remarks: (Flor. tert. Helv., vol. iii, p. 38) “Where the 
bark of the fruit is preserved, it is marked with elongated warts 
and the fruit was externally verrucose. Within, it was probably 
filled with a fleshy matter containing the seeds in small cavities, 
In one specimen, (fig. 20 of Bowerbank) the seeds are placed 
without order in the central mass; in another (ibid., figs. 11, 12, 
21, 34,) they appear to be placed in rows along the suture. 
Probably the fruit was divided into as many cells as there are 
furrows marked on the surface; but the walls were very thin 
and lost within the fleshy mass.” 

This description and the remarks of Prof. Heer agree well 
enough with what I was enabled to see by cutting a few of our 
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Brandon fruits, evidently referable to this genus, and by a 
microscopical examination of their internal structure 
American species, the parietal follicle of the capsules appear 
thick and each one is distinct and separated from the other in 
its whole width, from the folding of it at the surface to the su- 
ture with the central axis, also pretty thick. There are thus 
internally six or seven loculi or carpels, separated by double 
walls. The seeds, very small indeed (] SS in one millimeter in 
diameter) and very numerous, fill the cells entirely and are 
apparently mixed with a fleshy or cellular tter. Those near- 
est to the placenta and of bot sides of each cell] appear 
placed in rows yn the wh width or the parietes, being 
there perpendi liar 1 t, and more oval « r a little | ynger than 
in the middle of the cells, where they are nearly globose. 
These seeds are enclosed in wish somewhat pellucid en- 
velope, easily separated from tl and marked on its inner con- 
cave surface by regular | points (or pa] illa?). The seeds 
appear also si what pay is or rugose, just like the outer 
surface of the fruit Ih rgest specimen of these fruits that I 
have seen is scarcely more than half an inch in diameter, nearly 
exactly globular, or a little elongated or oval. The surface is 
not regularly verrucose, but rather irregularly deeply rugose, 
marked by seven Or ¢ ht furrows a little el vated on the bor- 


ders, along the line of flexure of the parietal tissue. The ex- 
tremities of the centra . re marked on both sides of the 


fruit by a small round scar, « y a little larger at the point of 
attachment. 

On the but rkable 3, Prof. He er says 
that it appears at first in 1 KHocene of Kngland, and takes it 
greatest development in th r Molasse of the Tertiary of Swit- 
zerland where four s ies have been found. It has also been 
found in the lower M ene of Italy and In Bohemia, and is 
then apparentl; LOSI From this it would appear that as the 
Brandon di posit, ere specimens OF this genus are abundant, 
belongs apparet tly to the | pper Miocene, as will be seen pres- 
ently, this genus appeared later or persisted longer in America 
than in Europe. Th« » of our t, compared with that of the 
European Apeibopsis, (which have sometimes a diameter of two 
inches) shows that ou species are diminutive. Although the 
general form of ou) specimens 1s mewhat alike, I think never- 
theless that we have two s} 

No. 8. Apezbo; H nov. (Fig. 131, 182, 183.) Fruit 
globular, deeply ved or rugose, distinctly marked by seven 
furrowed coste. 

No. 9. Apeibo) Gaudini, 8} . (Fig. 189 and 140.) Fruit 
smaller, oval, depressed on one ‘ costz more numerous and 
less marked, surface near] 


L. Lesquereux on Fossil Fruits of Brandon, Vt. 359 


It is on specimens of this last species that my examination 
was made. ‘They appear abundant at Brandon but I have seen 
only three specimens of the former. 

No. 10. Aristolochia Giningensis, Heer. (Fig. 184.) Fruit cap- 
sular, oval, six-costate, smooth or obscurely transversally rugose. 

I cannot see any difference between our American specimen 
and Heer’s figure of this species, except perhaps that the surface 
of the specimen appears somewhat transversally rugose. This 
appearance may be due to the process of maceration. Prof. 
Hitchcock’s figure in this Journal (loc. cit. 1853) is quite the 
same as that of Heer (tab. 100, fig. 11, C. 1856), from a specimen 
of Giningen. 

No. 11. Aristolochia curvata, sp. nov. (Fig. 185 and 186.) Fruit 
capsular, small, half an inch long, oval, pointed, marked with 
eight strong costz, somewhat curved on one side. 

No. 12. Aristolochia obscura, Sp. NOV. (Fig. 137, 138, and 141). 
Fruit capsular, small, one third of an inch in diameter, six or 
seven-costate, globular or a little flattened. 

This species is uncertain. ‘The specimens are not well pre- 
served and I had not any for anatomical examination. I believe 
nevertheless that it is a specimen of this kind that Prof. Bailey 
has critically examined by a cross section. He found ita six- 
valved pod, with seeds apparently Jlattened. This agrees with the 
structure of the fruit of Aristolochia. 

No. 18. Sapindus Americanus, sp. nov. (Fig. 142, 148, 144, 
145.) Fruit oval-reniform, either smooth or irregularly rugose, 
depressed or flattened on one side, about half an inch in its 
greatest diameter. 

These fruits have the general form of the fruit of Cocculus 
Indicus or of some fossil species of Pavia. They are smaller 
than the fruits of Pavia and moreover the cross section of one of 
the specimens (fig. 144) shows a fleshy cotyledonous substance 
enclosed ina thick putamen. The fruits also bear a marked 
round scar, showing a point of attachment at the upperend. Itis 
not marked in the figure. These characters agree well enough 
with those of Sapindus. The nearest fossil species to that of No. 
13 is Sapindus lignitum Ung., (l. ¢. pl. 1, page 38, tab. 6, fig. 3 
to 5) from the lignites of Wetterau. 

No. 14. Carpolithes burseformis, sp. nov. (Fig. 146 and 147. 
Fruit obovate, narrowed at one end, where it bears a roun 
small cavity, inflated and obtuse at the other end, a little curved 
on one side, smooth. 

I do not know of any fossil species to which this could be 
related. It is pear-shaped, as Prof. Hitchcock describes it; but 
it is a little curved on one side, a character that separates it from 
Laurus. As the specimens are much broken, this enrved ap- 
pearance may result from maceration, and if so, the species would 
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well agree with Z pri Heer, (1. c. vol. ii, page 77, tab. 
89, fig. 176) from the u per tertlary ol Kurope, especially abun- 
dant at (ining 

No. 15. Cinnam N Anglue, sp. nov. (Fig. 148.) Fruit 
small, one sixth of an in hin diameter, glol ilar, € nlarged above, 
narrowed below to an obscurely costate point, apparently a bro- 
ken pedicel, smooth. ‘ 

I could not discover on the specimen the horizontal striz 
marked on the figur The fruit resembles that of a Cinnamo- 
mum, a genus W presented in the different stages of the 
tertiary of Europ: Of nine species described by Prof. Heer 

five are found at (Eningen. This genus as it is established by the 
same author is also represented in the Tertiary of America. 
Among a small number of fossil leaves collected by Dr. J. Evans 
in the Tertiary of Vancouver, there are specimens of two fine 
species of leaves of ( wn One other is abundant in 
the strata of the Tertiary of M ssIppl (State). 

No. 16. J/ , sp. nov. (ig. 149.) Seed small, one 
eighth of an i long, oval, ted, marked at the point by a 
small scar and by a ring on « le, very smooth aud shining. 

I can not but refer this seed to / . it isa little thicker 
and more pointed than that of J m anisatum of China: but 
about the same size and the sa form. ‘T'wo species of Jlhicium 
are still living in the southern part of the United States (Gray's 
genera, vol. i, pag. 56.) On comparison with the published 
species of fossil plants, our d is like the one figured by Gép- 
pert, under the ; | name of Drupa (Flora of Shossnitz, tab. 
26, fig. 34). T rary of Shossnitz is of the same age as 
that of (Eningen (Heer, vol. iii, | 806). 

No. 17. Drupa rhabdosperma, sp. nov.? (Fig. 150.) Seed small, 
about of the sar ze and of the same form as the former, 
oval, pointed, slightly beaked, finely and deeply striated, 
marked under the point by a deep triangular scar. 

These seeds rese thi se Ol P nus rhabd SPerma Heer, (vol. 
i, pag. 60, tab. 21, fig. 14) from the Miocene of Switzerland. 
The likeness is not enough to prove that our seeds are of the 
same species, or even of the same genus. Analogous forms of 
such small ribbed ls are found in different genera. The 
putamen is pretty thick, very hard, bony, and in all the speci- 


I 


mens that I have broken the kernel has been destroyed or the 
seed is empty. The kernel is covered with a brownish skin, like 
that enveloping the albumen of the seeds of the Pines. How- 
ever the affinity of these seeds with those of a Pine is rendered 
doubtful by the absence of every trace of a wing in all the 
specimens, six in number, that I have seen. 

No. 18. Carpinus grandis? Heer (1. ¢., vol. ii, pag. 40, tab. 72, 
fig. 15.) Nutlet oval, about one eighth of an inch in length, 
ribbed or striated. 
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I have not seen any specimen of this species. Prof. Hitchcock’s 
figure 151 is like that of Prof. Heer for this species. Carpinus 
Grandis Heer, is from the upper Miocene of Switzerland. 

No. 19. Leguminosites pisiformis? Heer (1. ¢c., vol. iii, p. 129, 
tab. 133, fig. 37 to 40.) Seed globose, perfectly smooth, shining, 
one sixth of an inch broad. 

Round small seeds like this are found in great number in the 
Tertiary of Europe and have been described under various 
names. The Drupe (fig. 29 and 80 of tab. 26) of Géppert’s flora 
of Shossnitz; the seeds of Menianthes tertiaria Heer (I. cit., vol. 
iii, pag. 20, tab. 104, fig. 20); some species of Podogonium ; 
Podogonium Knorrii Heer (vol. iii, pag. 114, tab. 185), a charac- 
teristical plant of the upper Miocene of Europe, especially 
abundant at (iningen; and a number of Carpolithes or undeter- 
mined seeds. Though the identity of our Brandon Legumin- 
osites with that of Ciningen, (LZ. pistformis) is far from certain, it 
is however remarkable that most of those fossil seeds that have 
about the same form as ours belong to the upper Tertiary. 

No. 20. Nyssa complanata, sp. nov. (Fig. 153.) Fruit oval, a 
little flattened, bicostate with a deep furrow in the middle. 

This species particularly resembles Nyssa Vertumni Ung., 
(Sill., pl. p. 16, tab. 8, fig. 19 and 20) from the lignites of the 
Rhine. 

No. 21. Nyssa microcarpa, sp. nov. (Fig. 154.) Fruit oval, 
scarcely compressed, regularly ribbed, short. 

Fig. 155 is longer; the point of the specimen is obliquely 
broken and thus its form can not be seen. It is perhaps some 
other species of the same genus. Our No. 21 is related to Nyssa 
ornithobroma Ung., (loc. cit., p. 16, tab. 8, fig. 15 and 18,) a species 
also from the lignites of Vetteravia. 

No. 22. Nyssa levigata, sp. nov. (Fig. 156.) Fruit cylindrical- 
oval, obtuse at one end, abruptly cut at the other, smooth. 

The position of these fruits, as they are figured and their form, 
recall immediately the general appearance of the fruits of Nyssa 
multiflora. The likeness is still greater in comparing dry drupes 
of this species with the fossil specimens. The thick putamen of 
some Nysse is well adapted for preservation in the lignites. 
Though our fossil species is related to the living Nyssa multiflora, 
it differs by the size of the nutlets and the absence of striz. 

No. 23. Carpolithes venosus ? Sternberg (Vers., vol. 11, pag. 208, 
tab. 58, fig. 18 to 20.) Fruit oval, about one inch long, irregu- 
larly and deeply sulcate and veined (fig. 157 to 160). 

This is apparently a Carya. But the likeness with the species 
published by Sternberg, under the above name, is too great to 
permit a separation. Nome pieces of the putamen, figured 159 
and 160, have about the same thickness as that of Carya olive- 

formis, and are marked on the inner surface by irregularly crossed 
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wrinkles like those of the Carya. This Carpolithes venosus is a 
species of the lignites of Bohemia. 

To close this examination, I have still to mention a piece of 
the wood found in the lignites of Brandon. This wood, some- 
what hardened and blackene a, 3 s still in a good state of preser- 
vation. It is soft enough to be cut with a knife, or at least easily 
broken, and on a section, it Re evide ntly the character of a 
Dicotyledonous wood. It cannot be specifically determined, of 
course; but it looks like the wood of a ial ans or a Carya, 

Before I had had an opportunity of examining the fossil fruits 
of Brandon, and ju dging only from the drawings a deserip- 
tions published by Prof. Hitchcock (1. ¢.) I had, in a letter to 
Prof. J. D. Dana, given the opinion that the Br hon ig lignites 
were of the same age as the upper Tertiary deposits of (Eningen. 
This opinion is fully confirmed by all that has been said above 
of the relation of those fruits with species of (Eningen. It is 
true that the identity of species is not ascertained; but this, of 
course, can not be expected; and it is enough that the greatest 
number of the Brandon species are more generally related to 
species of (iningen, than to species of any other stage of the 
Tertiary, to authorize the above conclusion and to render it 
credible. 

It is to be regretted that the fossil flora of the Tertiary of 
Mississippi is not better known. I have indeed found below 
Columbus, Ky., some -_ cimens of fruits of a Car ‘pinus and of a 
Carya, this last referable to Carya oliveformis, in the chalk 
banks, overlaid by ferruginous conglomerate. And in some red 
shales, Mississippi, I have found the fruit of a 
Fagus, resembling Fagus ferruginea if not identical with it. 
These data are too scanty to afford a point of comparison. But 
judging from the position of the lignites of Brandon, or rather 
from the nature of the strata overlying it, as it is described in 
Prof. Hitchcock’s paper, I must believe that they are of the 
same age as the upper lignite formation that extends on both 
sides of the Mississippi, and which I had opportunity to explore 
in Arkansas, in company with my friend — - T. Cox. His 
general section of the Tertiary of Dallas county, Arkansas, pre- 
sents in an exact manner a resumée of a on of ee sec: 
tions of that country. It is given in detail in the Gealogion! 
Report of Arkansas by Dr. D. Dale Owen (vol. ii, p. 410) t hus:— 


General Section J th Tertiary of Dallas county, A r}; ansas, 


Waterworn pebbles and gravel cemented by ferruginous con- 
glomerate. 
Place of fossil, generally silicified wood. 


Red sandy clay, sometimes containing good iron ore and fer- 
sandstone, the last much fluted 


Light colored sand. 
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Upper lignite bed. 

Ash-colored sandy clay. 

Plastic potter clay. 

Lower lignite. 

The Copperas bluffs in St. Francis county, Ark., (same report, p. 
418) show a section much like the above. A number of sections 
of the Geological report of Mississippi, by Dr. Eug. W. Hilgard, 
especially that of page 118, may be compared also with those of 
the strata accompanying the lignite deposit of Vermont. All 
show the same characters, viz., lignitic strata overlaid at some 
distance by strata of iron-ore or deposits of various kinds 
charged with iron. I know that it is still a question if all these 
lignite strata of the Mississippi shores, which I consider as upper 
tertiary, belong to the same age. Paleontology only can decide, 
when sufficient materials are collected. I will only remark that 
the lignites of Lauderdale, Miss., presenting with their accom- 
panying strata a section resembling the above, are placed by Dr. 
Hilgard near the base of the tertiary, while their fossil plants 
show the greatest affinity with species of our time and are ap- 
parently of as recent an epoch as the fruits of Brandon, Vt. 

Columbus, Ohio, Sept. 12, 1861. 


Art. XL.—Thirty-First Congress of the British Association for the 
Advancement of Science—with extracts from the Address of Mr. 
Fairbairn at the opening. 


Tis Congress assembled at Manchester on the 5th of Septem- 
ber, and appears to have exceeded all others before held in the 
numbers present—in the amount of general and local subscrip- 
tions, (upon which the efficiency of the Association in promotmg 
investigations mainly depends) in the value and number of the 
papers Tead, in the interest of the personal discussion, and in the 
excellence and variety of the evening discourses. Among the 
lectures we remark as of special interest the Astronomer Roy al’s 
(Airy) discourse on the eclipse of the sun; and Prof. Miller's 
lecture on the Spectrum Analysis. 

The two subjects which commanded most general attention 
among those brought forward, were the Origin of Man, and Iron 
Plated Ships. The observations of Prof, Owen we shall publish 
as soon as they are received—those of Mr. Fairbairn we quote 
from his address. 

The next meeting of the Association is to be held at Cam- 
bridge, when etiquette will probably require His Royal Highness 
the Prince of Wales to take the chair, who with such Vice 
Presidents as Dr. Whewell, Prof. Airy and Prof. Sedgwick will 
doubtless do honor to the Royal prerogative. 
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The sums pe for spec ial researches the coming year 
amounted to 2,363/. against 1,395/. last year. An Index to the 
Reports is in course a preparation, for which we observe an 
appropriation of 6001. 

We copy from the London Atheneum the following extracts 
from :— 

The Address of the Pre sue nt, 


“ Gentlemen of the British —— ,—Ever since my election to the 
high office I now occupy I have been dee ply sensible of my own unfitness 
for a post of so much distinction and responsibilit ty ; and when I call to 
mind the illustrious men who have preceded me iD this chair, and see 
around me so many persons much better qualified for the office than my- 
self, I feel the novelty of my position oth unfeigned embarrassment in 
addressing you. I should however, ve ry imperfectly discharge the duties 
which devolve upon me, as the successor of the distinguished nobleman 
who presided over the meetings of last year, if I neglected to thank you 
for the honorable position in which you have placed me, and to express 
at the outset my gratitude to those valued friends with whom I have been 


united for many years in the labors of the Sections of this Association, 
and from whom I have invari: ably received every mark of esteem. 
“A careful perusal of the history of this Association will demonstrate 


that it was the first, and for a long time the on! y institution whic h brought 
together for a common map thet the learned Professors of our Universities 
and the workers in practical science. These periodical réunions have 
been of incalculable benefit in giving to practice that soundness of princi- 
ple and certainty of progressive improvement which can only be obtained 
by the accurate study of science and its application to the arts. On the 
other hand, the men of actual practice have reciprocated the benefits thus 
received from theory, in testing by actual experiment deductions which 
were doubtful and rectifying those which were erroneous. Guided by an 
extended experience, and exercising a sound and disci iplined judgment, 
they have often corrected theories apparently accurate, but nevertheless 
founded on —— data or on false assumptions inadvertently intro- 
duced. If the British Association had effected nothing more than the 
removal of anomalous separation of theory and practice, it would have 
gained imperishable renown in the benefit thus conferred. Were I to 
enlarge on the relation of the achievements of science to the comforts and 
enjoyments of man, I should have to refer to the present epoch as one of 
the most important in the history of the world. At no former period did 
science contribute so much to the uses of life and the wants of society. 
And in doing this it has only been fulfilling that mission which Bacon, 
the great father of modern science, appointed for it, when he wrote that 
“the legimate goal of the sciences is the endowment of human life with 
new inventions and riches,” and when he sought for a natural philosophy 
which, not spending its energy on barren dis ¥ isiti ms, “should be grad 
tive for the benefit and endowment of mankind.” Looking, then, to the 
fact that, while in our time all the sciences have yielded this fruit, engi- 
heering science, with which I have been most intimate ly connecte 1, has 
preémminently advanced the power, the wealth, and the comforts of man- 
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kind, I shall probably best discharge the duties of the office I have the 
honor to fill by stating, as briefly as possible, the more recent scientific 
discoveries which have so influenced the relations of social life. I shall, 
therefore, not dwell so much on the progress of abstract science, important 
as that is, but shall rather endeavor briefly to examine the applications 
of science to the useful arts, and the results which have followed, and are 
likely to follow, in the improvement of the condition of society.” * * * 

“In attempting to notice those branches of science with which I am 
but imperfectly acquainted, I shall have to claim your indulgence. This 
Association, as you are aware, does not confine its discussions and inves- 
tigations to any particular science; and one great advantage of this is, 
that it leads to the division of labor, while the attention each department 
receives, and the harmony with which the plan has hitherto worked, afford 
the best guarantee of its wisdom and proof of its success.” * * * 

* * “Our knowledge of the physical constitution of the central 
body of our system seems likely, at the present time, to be much increased. 
The spots on the sun’s disc were noticed by Galileo and his contemporaries, 
and enabled them to ascertain the time of its rotation and the inclination 
of its axis. They also correctly inferred, from their appearance, the exist- 
ence of a luminous envelope, in which funnel-shaped depressions revealed 
a solid and dark nucleus. Just a century ago, Alexander Wilson indica- 
ted the presence of a second and less luminous envelope beneath the outer 
stratum ; and his discovery was confirmed by Sir William Herschel, who 
was led to assume the presence of a double stratum of clouds, the upper 
intensely luminous, the lower grey, and forming the penumbra of the 
spots. Observations during eclipses have rendered probable the supposi- 
tion that a third and outermost stratum of imperfect transparency incloses 
concentrically the other envelopes. Still more recently, the remarkable 
discoveries of Kirchoff and Bunsen require us to believe that a solid or 
liquid photosphere is seen through an atmosphere containing iron, sodium, 
lithium, and other metals in a vaporous condition. We must still wait 
for the application of more perfect instruments, and especially for the 
careful registering of the appearances of the sun by the photeheliograph 
of Sir John Herschel, so ably employed by Mr. Warren De La Rue, Mr. 
Welsh, and others, before we can expect a solution of all the problems 
thus suggested. 

“Guided by the same principles which have been so successful in 
astronomy, its sister science, Magnetism, emerging from its infancy, 
has of late advanced rapidly in that stage of development which is 
marked by assiduous and systematic observation of the phenomena, by 
careful analysis and presentation of the facts which they disclose, and by 
the grouping of these in generalizations, which, when the basis on which 
they rest shall be more extended, will prepare the way for the conception 
of a general physical theory, in which all the phenomena shall be com- 
prehended, while each shall receive its separate and satisfactory explana- 
tion. It is unnecessary to remind you of the deep interest which the 
British Association has at all times taken in the advancement of this 
branch of natural knowledge, or of the specific recommendations which, 
made in conjunction with the Royal Society, have been productive of such 
various and important results. ‘To refer but to a single instance: we 
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have seen those magnetic disturbances. so mysterions in their origin and 
so extensive in simultaneous prevalence,—and which, less than twenty 
years ago, were designated by a term specially denoting that their laws 
were wholly unknown,—traced to laws of periodical recurrence, revealing, 
without a doubt, their origin in the central body of our system, by 
inequalities on have for their respective pe riods the solar ds uy, the solar 
year, and, ae re remarkably, and until late ly unsuspected, ‘solar cycle 
of about ten ie ir terrestrial years, to whose existence they bear testimo- 
ny in pect with the solar 3p ts; but whose nature and causes are 
in all other respects still wrapped in entire « bscurity. We owe to General 
Sabine, especially, the recognition and study of these and other solar 
magnetic influences, and of the magnetic influence of the moon similarly 
attested by concurrent determinations in many parts of a be, which are 
now held to constitute a distinct branch of this science, not in: app ropriately 
named “ celestial,” as distinguished from purely terrestri: a magnetism. 
“Ww e ought not in this town to forget that the ve ry rapid advance which 
has been made in our time in Ch mistry is due to the law of equivalents, 
or Atomic Theory, first discovered by our townsman, John Dalton. Since 
the development of this law, its ] ooTess has been unin ipeded, and it has 
had a most direct bearing on the comforts and enjoyments of life.” * * * 
“The large st developments of ch mistry, howeve r, have been in con- 


nexion with the useful arts What would now be the condition of calico- 
printing, bleaching, dyeing, and even agriculture itself. if they had been 
deprived of the aid of theoretic chemistry ¢ For example, aniline—first 


discovered in coal tai by Dr. Hoffman, who has so admirably developed 
its properties—is now most extensively used as the basis of red, blue, 
violet, and green lye S his import int discov ry will probably in a few 
years render this country ind pendent of the world for dye stuffs; and it 
is more than probable that England, instead of drawing her dye stufls 
from foreign countries, may herself become the centre from which all the 
wond will be supplied. It is an interesting fact that at the same time, in 
another branch of this sei nee, M. Tournet has lat ly demonstrated that 
the colors of gems, such as the emerald. aqua marina, amethyst, smoked 
rock-crystal, and others, are due to volatile hydro carbons, first noticed by 
Sir David Brewster in clouded topaz, and that they are not derived from 
metallic oxyds, as has been hitherto believed. Another ienarnente ad- 
vance has recently been mad by Bunsen and Kirchoff in the application 
of the colored rays of the prism to analytical research. We mé Ay consider 
their discoveries as the commencement of a new e? a in analytic al chemis- 
try, from the extraordin uy facilities they afford in the qualitative detection 
of the minutest traces of element ry bodies. The value of this method 
has been proved by the dis very of the new metals, cesium and rubidium, 
by M. Bunsen; and it has yielded another remarkable result in demon- 
strating the existence of iron and six other known metals in the sun. In 
noticing the more recent discoveries in this important science [ must not 
pass over in silence the valuable light which che mistry has thrown upon 
the composition of iron and steel. Althou: gh Despretz demonstrated 
many years ago that iron would combine with ni trogen, yet it was not 
until 1857 that Mr. C. Binks proved that nitrogen is an essential element 
of steel; and more rect ntly M. Caron and M, Frémy have further eluci- 
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dated this subject; the former showing that cyanogen, or cyanid of am- 
monium, is the essential element which converts wrought iron into steel ; 
the latter combining iron with nitrogen through the medium of ammo- 
nia, and then converting it into steel by bringing it at the proper tem- 
perature into contact with common coal gas. There is little doubt that in 
a few years these discoveries will enable Sheffield manufacturers to replace 
their present uncertain, cumbrous, and expensive process by a method at 
once simple and inexpensive, and so completely under control as to admit 
of any required degree of conversion being obtained with absolute cer- 
tainty. Mr. Crace Calvert, also, has proved that cast iron contains nitro- 
gen, and has shown that it is a definite compound of carbon and iron, 
mixed with various proportions of metallic iron, according to its nature. 
Before leaving chemical science, I must refer to the interesting discovery 
by M. Deville, by which he succeeded in rapidly melting thirty -eight or 
forty pounds of platinum—a metal till then considered almost infusible. 
This discovery will render the extraction of platinum from the ore more 
perfect, and, by reducing its cost, will greatly facilitate its application to 
the arts.” 

“Tt is litttle more than half a century since geology assumed the dis- 
tinctive character of a science. Taking into consideration the aspects of 
nature in different epochs of the history of the earth, it has been found 
that the study of the changes at present going on in the world around us 
enables us to understand the past revolutions of the globe, and the con- 
ditions and circumstances under which strata have beer formed and or- 
ganic remains embedded and preserved. The geologist has increasingly 
tended to believe that the changes which have taken place on the face of 
the globe, from the earliest times to the present, are the result of agencies 
still at work. But while it is his high office to record the distribution of 
life in past ages, and the evidence of physical changes in the arrangement 
of land and water, his results hitherto have indicated no traces of its be- 
ginning, nor have they afforded evidence of the time of its future dura- 
tion. Geology has been indebted for this progress very largely to the 
investigations ‘of Sedgwick and the writings of Sir Charles Lyell.” * * 

“Tt is well known that the temperature increases as we desc end through 
the earth’s crust, from a certain point near the surface, at which the tem- 
perature is constant. In various mines, borings, and artesian wells the 
temperature has been found to increase about one degree Fahrenheit for 
every sixty or sixty-five feet of descent. In some carefully conducted experi- 
ments during the sinking of Dukinfield Deep Mine—one of the deepest 
pits in this country—it was found that a mean increase of about one de- 
gree in seventy-one feet occurred. If we take the ratio thus indicated, 
and assume it to extend to much greater depths, we should reach at two 
and a half miles from the surface strata at the temperature of boiling 
water; and at depths of about fifty or sixty miles the temperature would 
be sufficient to melt, under the ordinary pressure of the atmosphere, the 
hardest rocks. Reasoning from these facts, it would appear that the 
mass of the globe, at no great depth, must be in a fluid state. But this 
deduction requires to be modified by other considerations, namely, the 
influence of pressure on the fusing point, and the relative conductivity of 
the rocks which form the earth’s crust. To solve these questions a series 
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of important experiments were instituted by Mr. Hopkins, in the prose- 
cution of which Dr. Joule and myself took part; and after a long and 
laborious investigation it was found that the temperature of fluidity in- 
creased about one degree Fahrenheit for every five hundred pounds of 
pressure in the case of spermaceti, be swax, and other similar substances, 
However, on extending these experiments to less compressible substances, 
such as tin and barytes, a similar increase was not observed. But this 
series of experiments has been unav. idably interrupted ; nor is the series 
on the conductivity of rocks entirels finished. Until they have been 
completed by Mr. Hopkins, we can only make a partial use of them in 
forming an opinion of the thickness of the earth’s solid crust. Judging, 
however, alone from the greater co) luctivity of the igneous rocks, we 
may calculate that the thickness ; annot possibly be less than nearly three 
times as great as that calculated on the usual suppositions of the conduc- 
tive power of the terrestrial mass at enormous depths being no greater 
than that of the superficial s¢ dimentary beds. Other modes of investi- 
gation which Mr. Hopkins has brought to bear on this question appear 
to lead to the conclusion th at the thickness of the earth’s crust is much 
greater even than that above stated. This would require us to assume 
that a part of the heat in the crust is due to superficial and external 
rather than centra! causé s. This does not bear directly against the doc- 
trine of central heat, but shows that only a part of the increase of tem- 
perature observed in mines and deep wells is due to the outward flow of 
that heat,” * * * 

“ Two other branches of scientiflc research, Ge graphy and Ethnology, 
have for some years been united, in this Association, in one Section, and 
that probably the most attractive and popular of them all. Weare much 
indebted to Sir Rod rick Murchison, among other members of the Asso- 
ciation, for its continu: d prosperity, and the high position it has attained 
in public estimation. The spirit of enterprise, courage and perseverance 
displayed by our travellers in all parts of the world have been powerfully 
stimulated and well supported by the Royal Geographical Society ; and 
the prominence and rapid publicity given to discoveries by that body 
have largely promoted geographical research. In Physical Geography, 
the late Baron yon Humboldt has been one of the largest contributors, 
and we are chi fly indebted to his personal researches and numerous 
writings for the elevated position it now holds among the sciences, To 
Humboldt we owe our knowledge of the physical features of Central and 
Southern America. To Parry, Sir James Ross and Scoresby we are in- 
debted for discoveries in the Arctic and Antarctic regions, Geography 
has also been advanced by the first voyage of Franklin down the Copper 
Mine River, and along the inh spitable shores of the Northern Seas, as 
far as Point Turnagain: as also by that ill-fated expedition in search of 
a northwest passage, followed by others in search of the unfortunate men 
who perished in their attempt to reach those ice-bound regions, so often 
stimulated by the untiring energy of a high-minded woman. In addi- 
tion to these, the discoveries of Dr. Livingstone in Africa have opened to 
us a wide field of future enterprise along the banks of the Zambesi and 
its tributaries. To these, we may add the explorations of Capt. Burton 
in the same continent, and those also by Capt. Speke and Capt. Grant of 
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a hitherto unknown region, in which it has been suggested that the 
White Nile has its source, flowing from one of two immense lakes, up- 
wards of 300 miles long by 100 broad, and situated at an elevation of 
4,000 feet above the sea. To these remarkable discoveries I ought to add 
an honorable mention of the sagacious and perilous exploration of Cen- 
tral and Northern Australia by Mr. M’Douall Stuart. 

Having glanced, however imperfectly, at some of the most important 
branches of science which engage the attention of Members of this Asso- 
ciation, I would now invite attention to the Mechanical Sciences, with 
which I am more familiarly acquainted. ‘Fhey may be divided into The- 
oretical Mechanics and Dynamics, comprising the eonditions of equilib- 
rium and the laws of motion; and Applied Mechanics, relating to the 
construction of machines. I have already observed that Practice and 
Theory are twin sisters, and must work together to insure a steady pro- 
gress in mechanical art. Let us, then, maintain this union as the best 
and safest basis of national progress, and, moreover, let us recognize it as 
one of the distinctive aims of the annual réunions of this Association. 
During the last century, the science of Applied Mechanics has made 
strides which astonish by their magnitude; but even these, it may rea- 
sonably be hoped, are but the promise of future and more wonderful 
enlargements. I therefore propose to offer a succinct history of these 
improvements, as an instance of the influence of scientific progress on the 
well-being of society. I shall take in review the three chief aids which 
engineering science has afforded to national progress,—namely, canals, 
steam navigation and railways; each of which has promoted an incalcu- 
lable extension of the industrial resources of the country. One hundred 
years ago, the only means for the conveyance of inland merchandise 
were the packhorses and wagons on the then imperfect highways. It 
was reserved for Brindley, Smeaton and others to introduce a system of 
canals, which opened up facilities for an interchange of commodities at a 
cheap rate over almost every part of the country. ‘The impetus given to 
industrial operations by this new system of conveyance induced capitalists 
to embark in trade, in mining, and in the extension of manufactures in 
almost every district. These improvements continued for a series of 
years, until the whole country was intersected by eanals, requisite to 
meet the demands of a greatly extended industry. But canals, however 
well. adapted for the transport of minerals and merchandise, were less 
suited for the conveyance of passengers. The speed of the canal boats 
seldom exceed from 24 to 3 miles an hour; and, in addition to this, the 
projectors of canals sometimes sought to take an unfair advantage of the 
Act of Parliament, which fixed the tariff at so much per ton per mile, by 
adopting circuitous routes, under the erroneous impression that mileage was 
a consideration of great importance in the success of such undertakings. 
It is in consequence of short-sighted views and imperfect legislation that 
we inherit the numerous curves and distortions of our canal system.” * * 

“Scarcely had the canal system been fully developed when a new 
means of propulsion was adopted—namely, steam. I need not recount to 
you the enterprise, skill and labor that have been exerted in connection 
with steam navigation. You have seen its results on every river and 
sea; results we owe to the fruitful minds of Miller, Symington, Fulton, 
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and Henry Bell, who were the pioneers in the great march of progress, 
Viewing the past, with a knowledge of the present and a prospect of the 
future, it is difficult to estimate suffi iently the benefits that have been 
conferred by this application of mechanical science to the purposes of 
navigation. Power speed, and certa nty of action have been attained 
on the most giganti: » The celerity with which a modern steamer, 
with a thousand tons of merchandise and some hundreds of human 
beings on board, cleaves the water and pursues her course far surpasses 
the most sanguine expectations of a quarter of a century ago, and indeed 
almost rivals th. speed of the locomotive itself. Previous to 1812 our 
intercourse with foreig 


pended entirely upon the state of the weather. It was only in favorable 


1 countries and with our colonial possessions de- 


seasons that a passage was open, an 1 we had often to wait days, or even 


a week, before Dublin could be reached from Holyhead. Now this dis- 
tance of sixty-three mies 18 acc mpl shed in all weathers in little more 
than three hours. The passage to America used to occupy six weeks, or 
two months; now it is accomplished in eight or nine days. The passage 
round the Cape to India is reduced from nearly half a year to less thana 
third of that time, while that country may be reached by the overland 
route in less than a month. 7 

“These are a few of the benefits derived from steam navigation, and, 
as it is yet far fr perfect, we may reasonably calculate on still greater 
advantages in our int irse with distant nations. I will not here enter 
on the subjer t of the numerous Improvements which have so rapidly ad- 
vanced the progress of this important service. Suffice it to observe that 
the paddle-wheel system of propulsion has maintained its superiority 


over every other method yet adopted for the attainment of speed, as by 


it the best results are obtained with the least « spenditure of power. In 
ships of war the screw is ind spensable, on aecount of the security it 
affords to the er gines and machinery, from their position in the hold 
below the water line, and cause of the facility it offers in the use of 
sails, when the screw i rom its position in the well to a recess in 
the stern prepared for th pos tis z preferable in ships which 
adverse winds, so as to expedite the 

voyage and affect a considerable saving upon the freight. 
“The public mind | varcely recovered itself from the changes which 
steam navigation had caused, and the impulse it had given to commerce, 


when anew and more gigantic power of locomotion was inaugurated. 


Less than a quarter of a century had elapsed since the first steamboats 
floated on the waters of the Hudson and the Clyde, when the achieve- 
ments thence r tit were followed by the application of the same 
agency to the almos Ip rhuman flight of the locomotive and its attend- 
ant train. I well remember the competition at Rainhill in 1830, and the 
incredulity everywhere evinced at tl 


he proposal to run locomotives at 20 
miles an hour. Neither George Stephenson himself, nor any one else had 
at that time the most distant idea of the capabilities of the railway system. 
On the contrary, it was generally considered impossible to exceed 10 or 12 
miles an hour; and our present high velocities, due to high-pressure 
steam and the tubular system of boilers, have surpassed the mest san- 
guine expectations « ng The saga ity of George Stephenson at 
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once seized upon the suggestions of Henry Booth, to employ tubular 
boilers; and, that, united to the blast-pipe, previously known, has been the 
means of affecting all the wonders we now witness in a system that has 
done more for the development of practical science and the civilization of 
man than any discovery since the days of Adam.” 


Want of space compels us to pass Mr. Fairbairn’s very inter- 
esting remarks on the history of the steam engine and the man- 
ufacturing industry of Great Britain. 


“I might greatly extend this description of our manufacturing indus- 
try, but I must for the present be briet, in order to point out the depend- 
ence of all these improvements on the iron and coal so widely distributed 
among the mineral treasures of our island. We are highly favored in 
the abundance of these minerals, deposited with an unsparing hand by 
the great Author of Nature, under so slight a covering as to bring them 
within reach of the miner’s art. To them we owe our present high state 
of perfection in the useful arts; and to their extended application we may 
safely attribute our national progress and wealth. So that, looking to 
the many blessings which we daily and hourly receive from these sources 
alone, we are impressed with devotional feelings of gratitude to the Al- 
mighty for the manifold bounties He has bestowed on us. Previously to 
the inventions of Henry Cort, the manufacture of wrought iron was of 
the most crude and primitive description. A hearth and a pair of bel- 
lows was all that was employed. But since the introduction of puddling, 
the iron-masters have increased the production to an extraordinary extent, 
down to the present time, when processes for the direct conversion of 
wrought iron on a large scale are being attempted. A consecutive series 
of chemical researches into the different processes, from the calcining of 
the ore, to the production of the bar, carried on by Dr. Percy and others, 
has led to a revolution in the manuafcture of iron; and although it is at 
the present moment in a state of transition, it nevertheless requires no 
very great discernment to perceive that steel and iron of any required 
tenacity will be made in the same furnace, with a facility and certainty 
never before attained. This has been effected to some extent by im- 
provements in puddling; but the process of Mr. Bessemer—first made 
known at the meeting of this Association in Cheltenham—affords the 
highest promise of certainty and perfection in the operation of converting 
the melted pig direct into steel or iron, and is likely to lead to the most 
important developments in this manufacture. These improvements in 
the production of the material must, in their turn, stimulate its applica- 
tion on a larger scale and lead to new constructions, 

In iron shipbuilding an immense field is opening before us. Our 
wooden walls have to all appearances seen their last days; and as one of 
the early pioneers in iron construction, as applied to shipbuilding, I am 
highly gratified to witness a change of opinion that augurs well for the 
securities of the liberties of the country. From the commencement of 
iron shipbuilding in 1830 to the present time, there could be only one 
opinion among those best acquainted with the subject, namely, that iron 
must eventually supersede timber in every form of naval construction. 
The large ocean steamers, the Himalaya, the Persia, and the Great East- 
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ern, abundantly show what can be done with iron, and we have only to 
look at the new system of casing ships with armor plates, to be convinced 
that we can no longer build wooden vessels of war with saftey to our 
naval superiority and the best interests of the country. I give no opin- 
ion as to the details of the reconstruction of the navy—that is reserved 
for another place—but I may state that I am fully persuaded that the 
whole of our ships of war must be rebuilt of iron, and defended with iron 
armor calculated to resist projectiles of the heaviest description at high 
velocities. In the early stages of iron shipbuilding, I believe I was the 
first to show, by a long series of experiments, the superiority of wrought 
iron over every other description of material in security and strength, 
when judicially applied in the construction of ships of every class. 
Other considerations, however, affect the question of vessels of war; and 
although numerous experiments were made, yet none of the targets were 
on a scale sufficient to resist more than a 6-pounder shot. It was reserved 
for our scientific neighbors, the French, to introduce thick iron plates as 
a defensive armor for ships. The success which has attended the adop- 


tion of this new system of defence affords the prospect of invulnerable 


ships of war, and hence the desire of the government to remodel the 
Navy on an entirely new principle of construction, in order that we may 
retain its superiority as the great bulwark of the nation. A committee 
has been appointed by the 
of carrying out a scientific invest on of the subject, so as to determine, 
first, the best descriptic ’ material to resist projectiles; secondly, the 
best method of fasteni o applyin that material to the sides of ships 
and land fortifications; a astly, the thickness necessary to resist the 
different descriptions of 

“Tt is asserted, probably with truth, that whatever thickness of plates 
is adopted for casing’ ships, muns Wilil be constructed capable of destroy- 
ing them. But their destruction will even then be a work of time, and 
I believe, from what I have seen in recent experiments, that with proper 
armor it would require, not only the most powerful ordnance, but also a 
great concentration of fi fracture will ensue. If this be the 
case, a well-constructed ir hip, covered with sound plates of the proper 
thickness, firmly attached t les, , for a considerable time, resist 
the heaviest guns whic] be brought to bear against it, and be practi- 
cally shot-proof. But out present means are inadequate for the produe- 
tion of large masses of iron, and we may trust that, with new tools and 
machinery, and the skill, energy, and perseverance of our manufacturers, 
every difliculty will be overcome, and armor plates produced which will 
resist the heaviest existing ordnance. The rifling of heavy ordnance, the 
introduction of wrought iron, and the new principle of construction with 
strained hoops, have given to all countries the means of increasing enor- 
mously the destructive power of their ordnance. One of the results of 
this introduction of wrought iron and correct principles of manufacture, 
is the reduction of the wei f the new guns to about two-thirds the 
weight of the older cast-iron ordnance. Hence follows the facility with 
which guus of much greater power can be worked, while the range and 
precision are at the same time increased. But these improvements can- 
not be confined to ourselves. Other nations are increasing the power and 
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range of their artillery in a similar degree, and the energies of the na- 
tion must, therefore, be directed to maintain the superiority of our navy 
in armor as well as in armament.’ ° 

“ Among the changes which have large paid to the comfort and 
enjoyment of life, are the improvements in the sanitary condition of 
towns. These belong probably to the province of social rather than me- 
chanical science; but I cannot omit to notice some of the great works 
that have of late years been constructed for the supply of water and for 
the drainage of towns. In former days 10 gallons of water to each per- 
son per day was considered an ample allowance. Now, 30 gallons is 
much nearer the rate of consumption. I may instance the water-works 
of this city and of Liverpoo!, each of which yield a supply of from 20 
to 30 gallons of water to each inhabitant. In the former case the water 
is collected from the Cheshire and Derbyshire hills, and after being con- 
veyed in tunnels and aqueducts a distance of 10 miles to a reservoir, 
where it is strained and purified, it is ultimately taken a further distance 
of eight miles in pipes, in a perfectly pure state, ready for distribution. 
The greatest undertaking of this kind, however, yet accomplished is that 
by which the pure waters of Loch Katrine are distributed to the city of 
Glasgow. This work, recently completed by Mr. Bateman, who was 
also the constructor of the water works of this city, is of the most gigan- 
tic character, the water being conveyed in a covered tunnel a distance of 
27 miles through an almost impassable country to the service reservoir, 
about eight miles from Glasgow. By this means 40 million gallons of 
water per day are conveyed through the hills which flank Ben Lomond, 
and after traversing the sides of och Chon and Loch Aird, are finally 
discharged into the Mudgdock Basin, where the water is impounded for 
distribution. We may reasonably look forward to an extension of simi- 
lar benefits to the metropolis, by the same Engineer, whose energies are 
now directed to an examination of the pure fountain of Wales, from 
whence the future supply of water to the great city is likely to be de- 
rived. A work of so gigantic a character may be looked upon as prob- 
lematical, but when it is known that six or seven millions of money would 
be sufficient for its execution, I can see no reason why an undertaking of 
so much consequence to the health of London should not ultimately be 
accomplished.” 

“A brief allusion must be made to that marvellous discovery which 
has given the present generation the power to turn the spark of heaven 
to the uses of speech; to transmit along the slender wire for a thousand 
miles a current of electricity that renders intelligible words and thoughts. 
This wonderful discovery, so familiar to us, and so useful in our commu- 
nications to every part of the globe, we owe to Wheatstone, Thompson, 
De la Rive, and others. In land pe rales the chief difficulties have been 
surmounted, but in submarine telegraphy much remains to be accom- 
plished. Failures have been repeated so often as to call for a commission 
on the part of Government to inquire into the causes, and the best means 
of overcoming the difficulties which present themselves. I had the honor 
to serve on that commission, and I believe that from the report, and mass 
of evidence and experimental research accumulated, the public will derive 
very important information. It is well known that three conditions are 
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essential to success in the construction of ocean teleg iphs—perfect insu- 
lation, external protection, « a priate ay tus for laying the cable 
safely on its ocean bed. ‘ 2 are far from havin ceeded in ful- 
filling these conditions is evident fr the fact that out of 12,000 miles 
of submarine cable which |] en laid sin 1, only 3,000 miles 
are in actual working order: hat three-fourth y be considered as 
a failure and loss to the . The insulat litherto employed are 
subject to deterioration fi ec! al olence, trom hemical de com- 
position or decay, and from the absorption of water; but the last circum- 
stance does not appeal iInhhuence nously the dul ) of cables, 
Electrically, india-rubber : $s high advantages, and, next to it, 
Wray’s compound and pure gutta percha fa rpass the commercial 
gutta percha hitherto employed; but it ns to be seen whether the 
mechanical and commer ficulties in the employment of these new 
materials can be successfully on le externa ecting covering 
is still a subject of anxious side 1 The< tions to iron wire 
gre its weight and liability yn. 2mp has been substituted, 
but at present with no satisfactory result | these difficulties, together 

} 


with those connected with the coiling and paying out of the cable, will 


no doubt yield to careful ¢ xperiment and the employment of proper in- 
struments in its construction, and inal de t on the bed of the ocean, 
Irrespective of inland and international telegraphy, a new system of com- 
munication has been introduced by Prof. Wheatstone, wher by intercourse 
can be carried on betwee ate families, pul offices, and the works 
of merchants and manufacturers, iis application of electric currents 
cannot be too highly appreciated, from its great effici ney and compara- 
tively small expense. To sh to what an extent this improvement has 
been carried, I may state that 1,000 wires in a perfect state of insulation, 
may be formed into a rope not exceeding half an inch in diameter.” * * 


ArT. XLIL—WN 
Mitr: 

In the course of an extended examination upon the reactions 
of the ethyl bas not nat Viamine and diethy]- 
amine gave with acid solution of mercuric nitrate a white pre- 
cipitate which is permanent although the solution contains a 
large excess of d. Th mpound | not appear worthy of 
a special examination it 1s no doubt analogous to that formed 
by ammonia und imilar circumstances, it with respect to 
the constitution of this latter I propose to offer a few remarks, 

The formula adopted for this compound by L. Gmelin. appar- 
ently on the authority of Kane, C. G. Mitscherlich and Pagens- 
techer, whose analyses are quoted, i 

HgNH,+2Hg0, NO 

This view of the constitutio1 liable to two objections; first, 

that it supposes the existence » bibasic nitrate of mercury 
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in it, which substance is so unstable that it is decomposed by 
mere contact with cold water; second, that it is unnecessarily 
complicated. If we assign to the compound the formula 


3 NO, NO,+2HO, 


He 

H | 

differing from the foregoing by 1 at. H and 1 at. O, we greatly 

simplify our view of its constitution, and refer it to the class of 
substituted ammonias. 

Adopting this view, we are able to explain its formation by 
the action of ammonia on mercuric nitrate, by a very natural 
equation 

3(HgONO,)-++NH,=' | NO, NO,+2HO-+2NO, 


new body 
(unless ammonia be added in excess, the solution always remains 
strongly acid). 

Not only is the formula here proposed more in harmony with 
the views entertained at the present day, which tend as far as 
possible to refer such compounds to the ammonia type, but, what 
is somewhat remarkable, it accords with the analyses of all three 
of the chemists just mentioned, much better than the formula 
hitherto adopted. To make this apparent I subjoin them. In 
the second column opposite the weed ammonia I have grouped 
together the atoms NH, derived partly from the substituted am- 
monia and partly from the 2HO in order to complete the com- 
parison of the results of calculation and analysis. 

Calculated ac- Cale. by the 
cording to the formula here Found. 
Ge. HONO,+2H0. Kane. “Sherlich, 
Mercury, 75°95 76°41 75°47 74°12 
Ammonia, (NH,) 430 378 4-40 
Oxygen, (20) 415 (30) 6-08 6-05 5°92 


Nitric acid, 13-98 i367 1266 14:83 17-49 
NO, 


100°00 100°25 

It becomes at once evident on inspection that the formula I 
here propose is greatly more in accordance with the analyses 
than the old one. The mercury agrees better with all of them; 
the ammonia and nitric acid at least equally well. But it is 
(as was to be expected) in the oxygen that the difference 1s most 
striking. Mitecherlioh and Pagenstecher found 6°05 and 6°92: 
the new formula gives 6°08, the old 4:15. This would seem to 
be conclusive. 

Philadelphia, Oct. 1st, 1861. 
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Art. XLII.—An Instrument d to illustrate certain resultant 
vibrations 2 sgh SNELL, Amherst 


College. 


I HAVE lately designed and constructed an instrument for ex- 
hibiting the combinations of two rays of light, polarized in 
planes at right angles to each other, when they coincide in di- 
rection, but one is in advance of the other by any fraction what- 
ever of the wave-length. : 

Iam aware that an instrument for presenting these resultant 
forms and motions h: een invented by Plucker, a German 
physicist. But it appears to m mechanical difficulties 
must be so serious, as to render it practi iseless. There is 
also much inconvenience in attempting to show by it one polari- 
zation by itself, then th tner, an inally some resultant of 
both combined. esides, afte iding forward two or three 
waves at most, th« process comes 1 an end, and there must be 
a backward movement, before another progression of waves can 
be shown. I have never seen one of Plucker’s instruments in 
operation, but the description and engravings satisfy me, that 
unless the parts are almost absolut ly free from friction, the rods 
will bind on the surfac: and in the og ves, and stop all pro- 
gress, or become bent in the attemp -ontinue the motion.* 

The apparatus here described is free from these several objec- 
tions.. The friction of the parts has no tendency to make them 
bind against each other, and thus check the motion of the waves; 
the change can be made in a moment from each single polarized 
system to the other, and to any desir :ombination of the two 
systems; and finally, the series of w f whatever kind, 
passes along uninterruptedly, so long as the experimenter 
chooses. 

The general plan of givin: tion to tl ds which carry 
the balls is the same as th: employed in the instrument for 
showing the molecular motion water-waves, an account of 
which was published in this Journal, October, 1845, and which 
has recently been figured and described in Mr. Ritchie’s cata- 


logue of philosophical apparat ‘ig. 1 is a perspective view of 
the instrument, when opened so as to show the mechanism. The 
balls at the top represent so many particles of the luminiferous 
ether. They receive their vertical motions from the cams on 
the lower axis, which is tur by the crank (a); and their hor- 
izontal motions from a similar system of cams on the upper axis, 
which is made to revolve by a band from the lower. Fig. 2 
presents a view of one of these systems of cams, twenty-four in 


t 


* For a description and representatior f Plucker’s instrument, see “ Introduc- 
tion a la Haute Optique, par A, Beer, traduit par M. C. Forthomme,” pp. 148-153, 


resultant vibrations in Polarized Light. 377 


number, of circular section, and arranged in a regular helix, 
making two revo- 
lutions from end 
toend. The up- 
per and lower 
axes, so far as the 
cams are concern- 
ed, are precisely | 
alike,and parallel; | 
and by means of jf 
a metallic band | 
and pins, they 
have the same ve- | 
locity of revolu- a 
tion, whenever the 
lower one is turn- 
ed. The lower 
axis is placed near 
the front of the 
box, and on each 
cam rests a horizontal rod or bar of wood, eighteen inches long, 
free to revolve in a ver- 

tical plane on a pivot at 


the back side of the box. ath :. 


The rods lie between teas 

guides, which prevent 

lateral motion. On the front extremity of each bar there stands 
another bar, upright, fifteen inches long, the two being pivoted 
together by a joint which allows free motion. These vertical 
rods also play between guides, (c), which permit motion in ver- 
tical planes coincident with those in which the horizontal bars 
respectively move. An elastic cord, about three inches long, is 
fastened to each pair of rods near their angle of meeting, and 
tends by its contraction to hold back the vertical rod against its 
cam on the upper axis. Inserted in the extremity of each ver- 
tical rod is a black iron wire, reaching through a slit in the top 
of the box, having a white ball upon it, which thus appears in 
sight, when all the mechanism is concealed from view.* The 
whole vertical rod, from the hinge to the ball, is eighteen inches 
long, the same as the horizontal bar. Fig. 1 presents one of the 
resultant forms of wave, when the rods are in contact with their 
respective cams on both axes. 

Back of the lower axis, and below the horizontal bars, lies a 
strip of board, which can be turned up on hinges, so as to lift 
all the bars off from the cams; a similar piece is hinged below 
the upper axis, and behind the vertical rods, which, being turned 

* The top piece containing the slits is not represented in the figure. 
Am. Jour. Sc1.—Seconp Series, Vou. XXXII, No. 96.—Nov., 1861. 
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into a horizontal position, presses the rods forward, and releases 
them from the up; ams, While they are placed thus, all the 
lower bars lie in a horizontal plane, and the upright ones in a 
vertical plane, so that the balls are in a straight line, represent- 
ing the particles of ether at rest. If the crank is turned, both 
systems of cams revolve, but produce no motion of the balls. 
If the lower support is turned down, the horizontal bars fall 
upon their respective cams, the balls assume the arrangetment of 
vertical waves, and on turning the crank, the wave-motion is 
seen in a vertical plane alone, representing a plane-polarized pencil 
of light. Now let the lower support be raised again, and the 
upper one be turned down; then the vertical rods are held back 
by the elastic cords against the upper system of cams, while the 
pivots at the bottom are in a horizontal line. If the crank is 
now turned, the lower cams produce no effect, but the upper 
system, revolving by the band, gives the balls a wave-motion in 
a horizontal plane, thus representing a pencil of light polarized in 
a plane at right angles to the former. Finally, if the lower sup- 
port is once more let down, and the crank turned, the vertical 


ne horize ntal ones, and some resultant mode 


waves coexist with t 
of polarization ws represen ted, the precise Character of which de- 
pends on the relation of phases in the two systems. The con- 
trivance for varying the species of polarization, by bringing to- 
gether any phases we please, is very simple. On the lower axis, 
the cams are all firmly attached to the short cylinder about 
which the band passes; but on the upper axis, the cylinder is 
divided, and the band passes over the detached portion or wheel, 
which is free to revolve on the central axis, but which can be 
held in any give position upon it, by a tooth on the main eylin- 
der, which tooth is forced by a spring into a notch on the edge 
of the wheel. ‘The wheel and spring are seen in fig. 2. Hence, 
by raising the tooth and turning the crank, the lower axis re- 
volves, giving rotation also to the wheel, but not to the upper 
axis, until the balls assume the required relation to each other, 
when the tooth is dropped into the corresponding notch, and the 
desired polarization is produced, and can be continued at pleasure. 
The resultant modes of polarization, as theory shows, are the 
following: 
(1.) Plane polarization, the vibrations being in a plane inclined 
45° to the right. 
he same, the plat e inclined 45° to the left. 
the atoms revolving from the right 


(4. the revolution being from left over to right. 
(5.) Elliptical polarization, the transverse axis inclined 45° to 
the right, and the atoms revolving from right over to the left. 


(6.) The same, and the axis the same, but the atoms revolving 
from left to right 


over to the left 
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(7.) The same, the axis inclined 45° to the left, and the atoms 
revelving from right to left. ' 

(8.) The same, and the axis the same, but the atoms revolving 
from left to right. 

Moreover, in all the cases of elliptical polarization, the excen- 
tricity may vary to any degree, from the straight line on the one 
hand, to the circumference of a circle on the other. 

It is unnecessary to state what is the relation of the cams of 
the two axes, for presenting all 
these varieties of polarization ; to 
describe one or two is sufficient. 
Let a cam of the lower axis, Fig. 
83, be at its highest position, and 
about to descend to the right, 
while the corresponding cam of (| 
the upper axis is farthest to the 
right, about to commence its mo- 
tion to the left, as it descends; 
then the ball both descends by the 
first cam, and moves to the left by 
second, at equal rates; and there- 
fore oscillates in a plane, which 
inclines upward 45° to the right. ; 
All the balls in regular succes- ~~ 
sion do the same, so that the polarization is that of (1.) Again, 
change the relation of the axes, so that when one of the lower 
cams is at the highest point, the corresponding upper one shall 
be also at the highest point; then, when the ball descends by the 
first motion, it moves to the right by the second, till a quadrantal 
arc is described; then, continuing to descend, it moves to the 
left, till a semi-circumference is completed, and soon. This is 
right-hand circular polarization (4), provided the vibrations are 
propagated from particle to particle toward the observer. These 
and the other cases can be exhibited by the instrument in less 
time than is required to describe them. 

In one particular this instrument is inferior to Plucker’s. In 
his, the balls in their component motions, strictly describe straight 
lines, in a vertical or a horizoiital plane. But in this, these mo- 
lecular motions, as exhibited by the balls, are obviously arcs of 
circles; consequently, all the compound motions deviate from 
the lines which have been mentioned. As the radius, however, 
is 18 inches, and the are only about two inches, the curvature is 
not easily noticed. Since the whole purpose of the instrument 
is to produce motions which visibly agree with those determined 
by theory, in order to illustrate the subject to the mind of the 
pupil, the failure to fulfil the exact theoretical conditions is un- 
important, while the mechanical advantages of this mode of 
producing the vibrations are obvious. 

Amherst, Mass., Oct. 4, 1861. 
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Art. XLIII.— Arsenic as an Impurity of Metallie Zine: by 
Cuas. W. and FRANK H. Srorer. 


[ Remark :—We now cite in full from their memoir on ‘The im- 
purities of Commercial Zinc’ (Mem. Am. Acad., vol. viii, 1860), 
the researches of Messrs. E. & S. on the interesting and often 
mooted question or the trequent presence of arsenic in commer- 
cial zinc. We thus redeem our promise given at the close of 
our former notice of this memoir (vol. xxxi, 147), and take 
pleasure in placing this fine research within easy reference by 
American readers. Its value in a medico-legal point of view 
cannot be too highly estimated.—Ebs. | 

The general opinion that arsenic is a very common impurity in com- 
mercial zinc may, we think, be traced back to the confident assertion of 
Proust, near the beginning of this century, afterwards ext nsively copied 
and generally believed. But i lear that Proust, and probably 
many other of th: ' sts, were led into error by the close resem- 
blance of the sulphid irsenic to the sulphid of cadmium, which Jast 
metal, not recognized 817, has since been shown to be a very com- 
mon admixture in t nc of commerce. The invention of Marsh’s ap- 


1S quite 


paratus, in 1835, g to chemistry a test for arsenic of most wonderful 
delicacy; and Marsh* himself, in his original memoir, describing his 
process, remarks, “ that the only ambiguity that can possibly arise in the 
mode of operating above described, arises from the circumstance that 
some samples of the zinc of commerce themselves contain arsenic.” But 
Marsh, thus careful to suspect | inc, says not a word about the purity 
of his acid, and many observers since Marsh have been more ready to 
attribute the infinitesimal trace of arsen which his process has enabled 
them to detect, to the zinc, than to the a s they have used. Schauefelet 
has actually attempted to determine quant 
present in French, Silesian, and Vieille M 
have been quoted in many recent handbooks and treatises on toxicology. 
The conclusions at which we have arrived, after a long course of ex- 
periments with many different zines, and various acids, a these :—first, 
that much of the zinc of commerce is free from arsenic, or at least con- 
tains no arsenic that can be detected by the most delicate tests known 
for that metal; secondly, that the sulphuric and chlorhydric acids found 
in commerce do very often contain arsenic, and are always so liable to 
contain it as to be utterly unfit for use in Marsh’s process without special 
n 


tatively the per cent of arsenic 


mtagne zines, and his results 


i= 


purification for that pur) I'he steps by which we were led to these 


results, and the evide! on wh they are f 
describe. 
We have used exclusively Marsh’ pl 3s for the detection of arsenic, 


applied with the appa! atus and with all th pre autions rec ymmended 


inded, we proceed to 


* Edinburgh New Phil. Jour., xxxy 
+ Extract from a thesis presented | M. Schauefele. Jour. de Chimie Médicale, 
[3], vi, 173; also in Dingler’s Polyt. Jour., 1850, cxvi, 248 
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by Otto.* Our apparatus consisted of a flask provided with a funnel- 
tube, and a tube bent at right angles, with which were connected by con- 
nectors of sheet India-rubber, first, a tube of the form of a chlorid of 
calcium tube, filled with asbestos; secondly, a similar tube, filled with 
pumice-stone soaked in caustic potassa; and thirdly, one filled with chlo- 
rid of calcium. Through these three tubes, in the order in which they 
are named, the gas generated in the flask was obliged to pass before it 
arrived at the reduction-tube, which was of hard German glass, and 
about one centimetre in diameter. The reduction-tube was drawn down 
to a fine bore, and during the progress of an experiment was heated by 
one of Bunsen’s triple gas-burners. To prevent any elevation of the tem- 
perature in the flask during an experiment, it was immersed in cold water, 
and the dilute acid used was always cold, and added in small quantities. 
With this apparatus (which for convenience we shall designate as Otto’s 
apparatus), taking every possible precaution to insure its perfect clean- 
ness, we made several experiments upon Silesian zinc. 200 grammes of 
this spelter, carefully granulated, were used in each experiment, and the 
sulphuric acid employed was a commercial acid made in this country 
from Sicily sulphur. We were not unaware of the fact, that arsenic is 
almost invariably found in the foreign sulphuric acid made from various 
impure sulphurs of unknown origin, or from pyrites;+ but it is a com- 
mon impression that the American acid manufactured directly from Sicily 
sulphur is free from arsenic. Positive statements to this effect have been 
made by chemists who have had mainly in view the common use of sul- 
phuric acid in the preparation of chemical compounds used in pharmacy, 
and the assertion has enough plausibility to command ready and general 
belief. Using such acid and 200 grammes of granulated Silesian zinc, 
we obtained, at the end of the hour during which the reduction-tube was 
heated, a deposit of arsenic perfectly distinct, though not bright enough 
to be called a mirror. Our next experiment was made with the same 
acid upon 200 grammes of an excellent sample of Vieille Montagne zinc, 
perfectly clean and carefully granulated. At the end of the hour during 
which the gas was passed through the reduction-tube, a brownish, vola- 
tile coating was found in that part of the tube where the bore was small- 
est. These experiments on Silesian and Vieille Montagne zincs were 
several times repeated, and always with the same result; the deposit in 
the reduction-tube was often too thin and slight to be positively identified 
as arsenic, but it could not be distinguished from the deposit of that 
metal, and would have been perfectly fatal in a medico-legal investigation, 
or in any case in which absolute purity of the materials was desired, 
Not convinced that the zincs were the source of the arsenic, we desired 


* A Manual of the Detection of Poisons. Translated from the German by Elder- 
horst. New York: Bailliére. 1857. 

+ On the subject of arsenic in foreign sulphuric acid, the following authorities may 
be referred to:—Martius, Schweigger’s Jour. f. Ch. u. Phys., 1811, iii, 363. Wack- 
enroder, Ann. der Pharm., 1834, xii, 189. Ib. 1835, xiii, 241. Vogel, Jour. f. pr. 
Ch., 1835, iv, 239. Ficinus, Ann. der Pharm., 1835,xv,77. Berzelius, in his Jahres- 
bericht, 1841, xx, 192. Brett, Philosophical Mag., 1842, [8], xx, 404. Schneder- 
mann and Wohler, Jour. f. pr. Ch., 1845, xxxv, 186. Dupasquier, Comptes Rendus, 
ete xx, 794. Cameron, Chem. Gazette, No. 320, p. 75, in Jour. f. pr. Ch., 1856, 

viii, 64. 
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to prepare a quantity of s sulphuric acid in which the presence of arsenic 
could not possibly be suspected. To attain =~ object, we subjected a 
specimen of Ame rican sulphuric acid to the following process. The acid 
was first boiled with a little flowers of su phur, as oe posed by Barruel,* 
in order to free it from the nitrous fumes which the common sulphuric 
acid almost always contains; a small quantity of pure chlorhydriec acid 
was then stirred into the cooled acid, which had been carefully decanted 
from the free myer and the whole again boiled; to the acid, again 


cooled, a second addition of ' chlorhyd ic acid was m ide , and again the 
acid was heated till dense white fumes gts 1 been esc aping for upwards of 
half an hour. Duri ng this process, the latile chlorid of arsenic is com- 


pletely driven off, the second addition of ch lorhydric acid being made, as 
has been recommended b ’y H. Rose,t in order to insure this result. Lastly 
J? 


a portion of chlorine-water was added to the cooled acid to oxydize any 
sulphurous acid which might be contained in it, and after a thir, 1 boiling, 
the acid, cooled and d uted with thre parts water, was ready for use. 
This method of purifying sul lphuric acid is a combination and modifica- 
tion of several well-known processes. Buchnert has described in full the 
process of purifying sulphuric acid by means of chlor hydric acid, and the 
use of chlorine as above described was recommended by Jaquelain.§ The 
whole operation can bi performed in a shallow evap rating-dish, and pre- 
sents no serious difficulties of any kind. With the acid thus prepared, 
we tested 200 grammes of Vieille Montagne om, and after passing dur- 
ing more than an hour a continuous, gentle stream of gas through the 
reduction-tube, of which shout four oontinetre were maintained at a 
bright red heat, we found that there was absolutely no deposit whatever 
in the cool and narrow part of the reduction-tube. With the same acid 
and apparatus, 200 grammes of zinc (which had been pro- 
ved to be altogether the purest zine in our possession) gave absolutely no 


deposit of any kind in the fine reduction-tube at the end of one hour, the 
time during which, in all our ex uminations for arsenic, we maintained a 
steady flow of hydroge n thi oh t tp red hot reductic n tube. We had 
now demonstrated that two differe nt spelters, of which we were fortunate 
in possessing considerable quantities, were free from arsenic, or, more 
strictly, that in the given quantities of metal, and in the stated times, 
Marsh’s infinitely delicate test could not detect arsenic in thes: two zines. 
It was also rendered very probable that the su phuric acid with which we 
first experimented contained arsenic, inasmuch as we had obtained a dis- 
tinct deposit of arsenic from that acid and the Vieille Montagne zine, 
which subsequent experi iment had proved to be free from that impurity. 
In order satisf: actorily to establish these con¢ lusions, 1b was necessary to 
prove by frequent r petition that the same result might always be expec- 
ted from these two zines, and that their freedom from arsenic was a prop- 
erty shared by the whole sample, and not an accidental peculiarity of 
a particular fragment. At sundry times we therefore repeated again and 
again the long and careful test for arsenic above described with these two 
samples of spelter, and invariably arrived at the same conclusion: namely, 


* Dingler’s Polyt. Jour., 1887, Ixiv, 55; from Jour. de Ch. Médicale, 1836, No. 4. 
Pogg. Ann., 185 8, cv, 571. Ann, der Ch, u. Pharm., 1855, xciv, 241, 
§ Ann. de Ch. et Phys,, 1843, [8], vii, 191. 
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that no deposit of any kind could be obtained in the reduction-tube from 
these zines and purified sulphuric acid. 

Delicacy of the Test.—To prove the sufficiency of our apparatus, and 
the absence of every substance which might be supposed to prevent the 
formation of the arsenic mirror, and, moreover, to obtain mirrors from 
known quantities of arsenic with which roughly to compare deposits ob- 
tained in experiments in which the arsenic was the unknown quantity, we 
made the following experiments :— 

1, 200 grammes of Vieille Montagne zinc, about 200 c. c. of purified 
dilute sulphuric acid, and 20 drops of pure chlorhydric acid, were first 
thoroughly tested for arsenic, and found to be perfectly pure. 

2. 200 grammes of Vieille Montagne zinc, and about 200 c. c. of pu- 
rified sulphuric acid, were thoroughly tested, and gave no deposit in the 
reduction-tube. Into the flask whose contents had been thus proved, two 
tenths of a milligramme of arsenious acid (weighed on a Plattner’s assay 
balance, made by Lingke of Freiberg), dissolved in 20 drops of the same 
chlorhydriec acid used in the first experiment, were introduced. An enor- 
mous mirror of arsenic appeared instantly in the reduction-tube. To get 
the greatest effect, the arsenious acid should be thoroughly dissolved, and 
its solution should be effected without the use of any but a very gentle heat. 

3. Using the same zinc and the same acids, in the same quantities 
which were employed in the foregoing experiments, and proving the ma- 
terials as in the last experiment, we obtained in half an hour, a very large 
and distinct mirror of arsenic, by introducing into the flask one tenth of 
a milligramme of arsenious acid. 

4, 200 grammes of Pennsylvanian zinc and about 200 c. c. of purified 
sulphuric acid were tested for one hour, and proved to be perfectly pure. 
One milligramme of arsenious acid had been dissolved in 20 drops of the 
pure chlorhydric acid which had been used in the first experiment, and 
the solution diluted with distilled water to the bulk of 50 c.c. One cubic 
centimetre of this solution was introduced into the flask whose previous 
contents had been proved as above described, and at the end of three 
quarters of an hour a distinct deposit of arsenic was found in the reduc- 
tion-tube. The amount of arsenious acid actually placed in the flask was 
two hundred-thousandths of a gramme (.00002 gram.). 


0°00002 grm, arsenious acid = 0°000015 grm. arsenic. 


sanic — ) :9 
Ratio of the arsenic present to the zinc = 0°000015 : 200 = 17000,000,000° 
«“ “ “ “ id i 75 
amount of liquid in the flask = about 7 000,000,000" 


Our apparatus was therefore competent to detect a quantity of arsenic 
less than one ten-millionth of the weight of the zinc used, or of the amount 
of fluid in the flask. This quantity of liquid necessarily varied somewhat, 
in consequence of the slight additions of acid necessary to maintain a 
constant current of hydrogen, but only varied to be increased, never di- 
minished. Remembering the wide limits of error in many chemical pro- 
cesses, the comparative coarseness of most chemical tests, and the many 
unavoidable inaccuracies in weighing and measuring, is not the assertion 
perfectly safe, and in strict conformity with the general use of language 
in other qualitative or quantitative determinations, that a specimen of 
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zinc is free from arsenic, which does not show the slightest trace of that 
metal in an apparatus abundantly capable of detecting the ten-millionth 
part of arsenic? We are aware that this is not the limit of delicacy* of 
Marsh’s test, but, assured of this delica *y, we rest satisfied with it as suf- 
ficient for our present purpose Che more delicate the test, the stronger 
is our present argument, and the greater need is there of exceeding cau- 
tion in applying this test in the investigations of medico-legal or phar- 
maceutical chemistry. 

In connection with these experiments on the delicacy of the test, we 


would call attention to the fact, that the sulphurette: | hydrogen, which 
we have shown in our examinations for sulphur to be always de. veloped 
from commercial zinc, does not prevent the exhibition of such a very 


small amount of arsenic as 0°000015 gram. Chevallier+ al more re- 
cently Blondlot{ an } assert that the presence of the insoluble sul- 
phid of arsenic cannot be recogt 1 by Marsh’s test, and that arsenic 
may therefore be concealed by being converted into the s sulphid. This 
is the natural and general opinion, though Marsh, in his original memoir, 
distinctly Says, that “the presence of arsenic in artificial orpiment and 
reaigar, - ++. and in sulpburet of antim ny, may be readily shown by 
this process, when not more than half a grain of ny of those compounds 
is employed.” | W hen the amounts of ar: >and of sulphuretted hy- 
drogen are alike ite, 1t 1s quite certain that the reaction for arsenic is 
not affected by ee unavoidable presence of this gas. 

Arsenic in American Acids—We have tested four different kinds of 
American sulphuric acid, of which two were commercial oil of vitrol, 
and two were sold as chemically pure acids. The test applied to these 
acids was always the same, and may be described once for all: 100 
grammes of Pennsylvanian zinc, from the same bar which in many trials 
had been shown to be free from arsenic, was placed in the flask, and the 
acid to be tested was used instead of the purified acid which was always 
employed when the zinc was the suspected substance. In every experi- 
ment, the gas was passed through the reduction-tube at least one hour. 
In experiments several times ré peated, the sulphuric acid made at Prov- 
idence, Rhode Island, invariably yielded a distinct d posit in the narrow 
part of thetube. It should be stated, however, that the Providence acid 
used in these repeated experiments all came from one carboy. In a sam- 
ple of the acid ma le it W altham. M { ichuse tts, we de tec ted a similar 
trace of arsenic. The di posits obtained from these two acids were hardly 


LS 


larger than that produced by the 0:000U15 gram. of arsenic used in the 
fourth experiment on the delicacy of the reaction, but. on the other hand, 
only a small quantity (from 25 to 50 ¢. ¢.) of the acid could be employed 
in a single experiment 

The arsenic which is eliminated from these acids d iring the process of 
purification with chlorhydric acid may « isily be collected, and exhibited 


l 

* M. Signoret (Taylor on P 2d Edition, 1859, London, p. 896) states that he 
has procured metallic deposits with only the 200,000,000t] part of arsenic in the 
liquid ; but it is not clear from such a statement what the exact amount of arsenic 


in the apparatus was _ ch enabled him to obtain deposits,—a very material point. 
+ Jour. de Ch. Méd., [2], v, 380, in Berzelius’s Jahresbericht, 1841, xx, 192. 
¢~ Comptes Rendus, ‘18% 1, xliv, 1222 > Ibid., 1859, xlix, 469. 
{ Edinburgh New Phil. Jour, xxxv, 23 
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by Marsh’s test. For this purpose, the sulphuric acid should be heated 
with the chlorhydrie acid in a flask or retort, from which the gas generated 
is conducted into a smal] quantity of distilled water, kept constantly cool. 
The volatile chlorid of arsenic condenses in the water, and the arsenic in 
the solution is readily manifested in Otto’s apparatus. The chlorhydric 
acid used in this experiment must be absolutely free from arsenic; such 
acid may be obtained by passing sulphuretted hydrogen through chlohy- 
dric acid prepared from salt and pure sulphuric acid. Moreover, the sul- 
phuric acid in the flask or retort must be kept fuming during at least 
half an hour, in order to secure the complete volatilization of the chlorid 
of arsenic. 

The chemically pure sulphuric acid, so called, manufactured by Rosen- 
garten, of Philadelphia, was purer than the commercial acid with refer- 
ence to arsenic as well as to lead; indeed, in one experiment it yielded no 
sensible deposit in the reduction-tube, but in several subsequent experi- 
ments with pure zine, in which we attempted to use Rosengarten’s acid 
instead of that purified by ourselves, we obtained faint deposits which 
precluded its use, and showed it to be untrustworthy in such delicate ex- 
aminations for arsenic by Marsh’s process. To the “ chemically pure” 
sulphuric acid made by Powers and Weightman of Philadelphia, pre- 
cisely the same remarks apply; it is unfit for use in any research where 
scrupulous accuracy is necessary, and of which the results are worse than 
worthless if they be not certain and impregnable. It may be granted 
that the amount of arsenic in any small quantity of these acids is really 
too minute to be of any consequence, except in the most refined experi- 
ments. On the other hand, it must be remembered that in some phar- 
maceutical processes, and in many chemico-legal examinations for arsenic, 
in which a large amount of acid is often necessarily used, the whole of 
the arsenic contained in the reagents employed is, by the very nature of 
the process, concentrated and condensed into a very small compass. For 
example, in a poisoning case in which the chemist is obliged to destroy 
by acids any considerable portion of the body, as is often the case, it may 
be necessary to use many pounds of sulphuric or chlorhydric acid, and 
the very care and pains with which the chemist labors to concentrate 
every grain of arsenic in that organic matter into the small glass of 
liquid, which he finally tests by Marsh’s process, also concentrates into the 
same glass all the arsenic contained in all the reagents which he has em- 
ployed in the whole process. Under such circumstances the existence of 
any arsenic in sulphuric acid, capable of exhibition from a few cubic cen- 
timetres of the acid, becomes a fact of the utmost moment. From neg- 
lecting this arsenic in sulphuric acid arose the long controversy concerning 
normal arsenic in the animal body. To the objection that Marsh’s test is 
too delicate, and that we should find all the elements everywhere if we 
had for each of them a test as refined as Marsh’s for arsenic, it may be 
replied, first, that Marsh’s process is not thought too delicate to base vital 
conclusions upon in difficult examinations for arsenic in poisoning cases, 
and secondly, that facts are not to be met by a theoretical objection, which 
is at any rate purely speculative, and furthermore is no objection if, as is 
certainly possible, the theory be true. 

Am. Jour. Sc1.—Seconp Series, Vout. XXXII, No. 96.—Nov., 1861. 
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We are aware of the common opinion, that sulphuric acid made from 
Sicily sulphur contains no arsenic,.* and we do n st propose to explain the 
source of the arsenic found in American su! iphuric acid, further than to 
suggest that its presence seems not unnatural when we remember that the 
sulphides of arsenic are often assoc lated mineralogica ly with the sulphur 
from which the acid is made. Long ago Pfaff,t in commenting upon the 
observation made by Martius of ars: nic in sulphurie acid, said that the 
sample analyzed by Martius was probably made from sulphur containing 
orpiment or realgar, minerals which are found th sulphur in the solfata- 
ras, Stromeyert detected arsenic in t 
phur, which j isone of the many volear 
there seems to be no good reas: 


l-ammoniac and sul- 


arl Islands, and 


n for suy the sulphur, which 
is exported from that Jocality, would es pe conta n with arsenic, 
Daubree§ has remarked that arsenic. a sulphid, occurs in the fissures 
of the lavas at Etna, at Vesuvius. and at the solfataras of Pouzzoles and 
of Guadeloupe. Scaccl iso states that among the substances found in 


the fumaroles of the sOllataras are pyrites, realear. 1 Isp 


pickel, and dimor- 
phine. Orfila,€{ and before him wel, of Munich, imply that the leaden 
chambers in which sulphurie a d is made mmunieate 


Whatever we have said with regard to t An 
applies with still 


acid, 
an suiphuri¢ acid, 


ercial chlorhydric acids. That 
common chlorhydri 1 of arsenic, is a fact which was 


long ago observec has been fully discussed by W: ackenroder,** Du- 
pasquier,++ Otto.[T and many otheis.§§ We have xamined two differ- 
ent samples of chlorhyd) ¢ acid made in this country Dilute chlorhydri 

acid, instead of sulphuric, was used in Marsh’s apparatus with 200 
grammes of pure Vieille Montagne zinc, and before the hydrogen gener- 
ated had been passing through the heated reduct 


irre ter force to the 


4 contains chior 


heated reduction-tube fifteen minutes, 
there appeared in the fine part of the tube a brown deposit, which in an 
hour increased to a large and distinct 1 irror of arsenic, readily verified 
by other tests. Both samples of i vet | 


1 gave the same result, and we may 
add that, even on a small scale. we found 


i ( nd great difficulty in preparing 
from salt and sulphuric acid a specimen of chlorhydric acid perfectly free 
from arsenic. The tl] orough purification of the acid by means of sul- 


phuretted hydrogen, as recommended by Otto 


y is therefore an absolutely 
necessary preliminary to the use of « rhydric acid in an examination 
for arsenic. 

From the examination of so few samples of sulphuric and chlorhydric 


acids, we do not pretend to have established the affirmative proposition, 
that there is always arsenic in these a lds; their impurity was only an 
incidental difficulty in this research, and we strav: 1 thus far from’ our 
main subject, only because of the great importance of t istworthy infor- 


* For a strong statement of thi inion, see Ure’s D 


tionary of Arts, &c., 4th 
edition, Boston, 1853, vol. ii pp. 791 


+ Schweigger’s Jour f. Ch. u. Phys., 1816, xviii, 28 

¢ Ibid., 1825, xliii, 452 ’ $ Ann. des Mines, [4]. xix. 680. 

{ Journal f. pr. Ch., 1852, lv, 54 @ Ann. d’Hygiéne Publique. xxii. 408. 
** Ann. der Pharm., 1835, xiii, 241 tt Comptes Rendus 1841, xiii, 630. 
3+ Ann. der Ch. u. Pharm., 1856. ¢. 39 

$$ See also Ure’s Dic onary of Arts, &c., 4th edition, (Boston, 18538.) ii, 248, Art. 
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mation upon this point to the pharmacist, and to the chemist who has to 
do with poisoning cases. Our observations, in connection with the facts 
long since established regarding the contamination of foreign sulphuric 
and chlorhydric acids with arsenic, may well lead the pharmacist and the 
analytical chemist to distrust his acids, till accurate experiments have 
proved them to be above suspicion ; and we believe that careful investi- 
gations will hereafter show that arsenic is introduced into pharmaceutical 
preparations by the acids employed in their manufacture to an extent far 
greater than would now be credited.. The task of the chemist who is 
called upon to examine a human body or organs of the body for arsenic, 
is a simple one when the poison is found in its original condition, unab- 
sorbed and unaltered, but in difficult investigations of this kind, when the 
poison has been absorbed and diffused through a large mass of organic 
matter which must be destroyed by acids, the precautions insisted upon 
by Gaultier de Claubry,* and by Galtier,t and other modern toxicologists, 
should be strictly observed. Not only should all the reagents to be em- 
ployed be thoroughly tested a blanc, but furthermore, an experiment 
parallel with the actual examination of the suspected organic substances 
should be carried on with the same reagents in the same quantities, in a 
similar apparatus, and in all respects under like conditions, upon a quan- 
tity of normal animal matter equal to the weight of the suspected sub- 
stances. In this way only can the chemist avoid the fatal uncertainty 
consequent upon the employment, in large quantity, of reagents whose 
purity is not above suspicion. 

We return to the examination of other zincs for arsenic. With the 
same purified acid used in our previous experiments on Pennsylvanian 
and Vieille Montagne zines, we tested 200 grammes of Si/esian zine, care- 
fully granulated, and perfectly clean. For half an hour, the hydrogen 
passed steadily through the red hot reduction-tube without leaving the 
slightest deposit in the fine tube beyond the heated portion, but on con- 
tinuing the operation beyond this time (indicated by Otto as sufficient 
for the testing of the materials @ blanc), a faint but perceptible mirror 
gradually formed. This result indicates, first, that this sample of Silesian 
zinc was not perfectly free from arsenic, and secondly, that it is dangerous 
to conclude that the zine and acid, which have given no reaction for 
arsenic during half an hour in Otto’s form of Marsh’s apparatus, will 
therefore give no mirror in the next half hour, even though no arsenical 
compound be added to the apparatus. In any delicate examination for 
arsenic, this is a point to be carefully borne in mind. Our results with 
this zine were corroborated by several similar experiments. 

The zine of Rousseau Fréres was next submitted to the same test, with 
the same acid: 75 grammes of this zine yielded in half an hour a brown 
deposit, hardly to be called a mirror, although covering a considerable 
portion (two centimetres) of the tube. The final result of the experiment 
was not distinguishable from the result of the test of Silesian zine. 

With the same acid and apparatus, 200 grammes of New Jersey zinc 
gave a distinct mirror of arsenic, so large in amount, that the arsenic 

* Briand et Chaudé, et Gaultier de Claubry, Manuel complet de Médecine Légale, 


5me édition, (Paris, 1852,) p. 752. 
+ C. P. Galtier, Traité de Toxicologie, (Paris i1855,) Tom. i, p. 362. 
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could be easily recognized by its characteristic odor. The mirror began 
to form at once, and gradu ally increased during the hour, which was the 
duration of the experiment 

Having at hand a quantity of the ore from which this zinc is extracted, 
we extended our search for arsenic to the red oxyd of zinc, which is the 
source of this spelter. Several grammes of the red oxyd, finely powdered, 


were moistened with 30 drops of pure nitric acid, and treated with a 
measured quantity of pure chlorhydric acid, prepared from common salt 
and sulphuric acid free from arsenic. The solution, with the very slight 


residue, was then gently evaporated to a small bulk, with a small meas- 
ured quantity of Rosengarten’s sulphuric acid. The imperfect solution 
thus prepared was introduced into the flask of our apparatus, whose pre- 
vious contents of zinc and acid had been thoroughly tested for one hour, 
and found perfectly pure. In ten minutes a distinct deposit of arsenic 
was obtained, which in half an hour increased to a large and unmistakable 
mirror. To prove beyond a doubt that this arsenic came from the oxyd 
of zine, and not from the acids employed in preparing the solution, we 
tested in a clean apparatus with fresh zine and acid, which had been 
proved pure by a test of one hour in duration, the same quantities of the 
same acids evaporated together as in the experiment above described. At 
the end of one hour (the second hour during which the apparatus had 
been at work) a deposit, per< eptible on close inspect yn, Was discovered 
in the narrow part of the reduction-tube [his deposit was invisible on 
any cursory examination, and bore no comparison with the very decided 
mirror of arsenic obtained in the previous experiment. In two other 
similar examinations of the red oxyd of zine, we obtained the same strong 
evidence of the presence of arsenic in this ore, and the associated mineral, 
Franklinite, yielded, in the single careful test to which we subjected it, a 
mirror of arsenic sufficient to give the smell and all the other character- 
istic reactions for arsenic. To obtain satisfactory results. the solution of 
the oxyd must never be heated above 100°, and the small quantity of 
nitric acid which is used to facilitate the solution must be completely 
driven off before the liquid is introduced into the apparatus. 

If any further evidence of the presence of arsenic in the New Jersey 
spelter and its ore were needed, it might be found in the following exper- 
iment with a zinc which we ourselves prepared by reducing the New 
Jersey white oxyd of zine with charcoal, in a refractory retort such as are 
furnished by the dealers in chemical apparatus at Paris: 20 grammes of 
this zinc, tested in Otto’s apparatus with purified sulphuric acid, yielded 
in five minutes a distinct deposit of arsenic, and in half an hour a large 
mirror. 

To ascertain whether the Pennsylvanian and Vieille Montagne zines 
were always free from arsenic, we procured and tested another sample of 
the zinc manufactured at the Pennsylvanian and Lehigh zine works, and 
a second sample of Vieille Montagne spelter. The Pe nnsylvanian zinc 
was, as before, remarkably free from lead, leaving no residue when dis- 
solved in dilute sulphuric acid; but on testing 200 grammes of it in 
Otto’s apparatus with purified acid, it gave in half an hour aslight deposit 
in the reduction tube, which in an hour increased to a distinct brown 


coating. A similar result we obtained in testing the second sample of 
Pp 
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Vieille Montagne zinc; 200 grammes of it with pure acid yielded a 
deposit in the reduction-tube, fatal to its use in any delicate experiments. 
It should be stated, that the external appearance of this spelter indicated 
very clearly that its quality was inferior to that of the sample first exam- 
ined. It is obvious from these results, that zine manufactured in the 
same works, and from the same ore, may not always contain the same 
impurities, or rather that it is never to be expected to contain the same 
percentage of the same impurities. From the nature of the process of 
reduction, it would naturally be the case that the more volatile impurities 
should be present in the zine which distils first in greater quantities than 
in the zine which is reduced from the last part of a given charge of ore. 
Thus it is easy to imagine that the zinc which comes over first should be 
contaminated with arsenic, while that which is last. reduced might be 
perfectly free from that impurity. The same principle explains the varia- 
tions in the amount of cadmium contained in different samples of the 
same spelter, and indeed accounts in great measure for the varying per 
cents of all the impurities found in different specimens of any zinc, though 
made by the same process from the same ore. 

Lastly, we submitted our four specimens of English zine to the test for 
arsenic. With purified acid, 200 grammes of the zine made by Dillwyn 
and Company began to show a deposit in the reduction-tube within ten 
minutes of the commencement of the experiment, and in twenty-five 
minutes this deposit increased to a very perceptible mirror. A similar 
result was obtained from 200 grammes of the Mines Royal zine. In 
fifteen minutes the stream of hydrogen from this zine began to deposit 
arsenic in the reduction-tube, and at the end of three quarters of an hour, 
a thin but perfectly distinct mirror extended over three or four centimetres 
of the fine tube. On the label which accompanied the specimen of the 
spelter made at Minera, near Wrexham, it was stated that the zinc was 
manufactured from silicate of zine, and we therefore expected to find this 
spelter purer than the ordinary English zine made from blende; but, on 
the contrary, it contained a large amount of lead, and the test for arsenic 
showed it to contain more of that impurity than either of the two speci- 
mens before examined: 100 grammes of the Wrexham zine began to 
show a deposit in the reduction-tube in ten minutes from the beginning 
of the experiment, and at the end of an hour a mirror had accumulated 
large enough to be identified by the arsenical odor. But of the four 
samples of English zine, that of Messrs. Vivian contained the most arse- 
nic; 200 grammes of this spelter yielded an enormous mirror of arsenic 
in less than ten minutes, and in a few minutes more a second mirror, large 
enough to give the characteristic odor. With regard to English zine, 
therefore, our observations do not agree with those of Brett,* who states 
that he has examined many specimens of English and foreign zincs, and 
could never obtain any indications of arsenic when the sulphuric acid 
was pure. The explanation of this discrepancy is to be found in the fact, 
that the test applied by Brett, although essentially Marsh’s test, had not 
the extraordinary delicacy which is insured by Otto’s form of Marsh’s 
apparatus. 


* Philosophical Magazine, 1842, [3], xx, 404. 
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This question now suggested itself: In presence of an excess of zine, 
is not arsenic retained in the black residue (lead) from zine dissolved in 
dilute acids, in such a cor dition, that it is not attacked by the acids or 
by the hydrogen, and therefore es apes detection? To determine this 
point, if possible, we dissolved 40 orammes of the Vie ille Montagne zine, 
which had showed no trace of arsenic by Marsh’s test in dilute sulphuric 
acid, free from arseni: [he residue obtained was washed, treated with 
chlorhydrie and a few dr ps of nitric acid, and the solution gently evap- 
orated to a small bulk in presence of a little pure sulphuric acid. The 
mixture thus obtained was washed into the flask of Otto’s apparatus, 
whose previous contents of zinc and acid had been thoroughly tested a 
blanc and found pure. At the end of the second hour, a very slight 
deposit was discernible on close inspection in the fine tube, but the result 
yas too doubtful to warrant the assertion that arsenic was contained in 
the insoluble residue. We next tried the same experiment with Silesian 
zinc, in which Marsh’s test had detected arsenic. The residue from 40 
grammes of this zine, submitted to th process just described, produced 
in the reduction-tube in fifteen minutes a brown deposit, which in half an 
hour became well marked, and at the end of the hour afforded sufficient 
evidence of the presence of arsenic in the residue, it being well understood 
that the zine and acid used in this experiment had been previously tested 
for one hour and found pure. The only conclusion to which these exper- 
iments point is, that when a given sample of zinc contains arsenic, a 
portion of that arsenic will es: ape combination with the hydrogen gener- 
ated by the solution of the zinc, and will remain in the insoluble residue. 
It was useless in this connection to examine the residue from New Jersey 
zinc, because that spelter itself contained arsenic, and its residue contained 
metallic copper, which wo ud inevital 'y retain arsenic, as in Reinsch’s 
test. The Pennsyls in 

The absolute necessity of obtaining zine free from arsenic for many 
chemical investigations, renders any process for purifying zine from arsenic 
a matter of considerable interest and importance. We therefore tried the 
process of purifying zinc by fusing it with one-fourth of its weight of 
saltpetre, a method fully described by Meillet,* but previously suggested by 
Orfila:+ 760 grammes of Silesian zine were fin ly granulated and mixed 
with one fourth this weight of saltpetre, by placing the zine and nitre in 
alternate jayers in a Hessian crucible. The mixture was heated till 
deflagration ensued, when the melted mass was poured into cold water to 
separate the slag, caustic potassa, and any arseniate of potassa which might 
have formed. The washed mass was remelted. and again granulated. 
The loss of zine during the 
grammes from tl 60 grammes. Of this zinc 170 grammes 
were tested in Otto’s apparatus with pure acid, and in twenty minutes 
there began to form in the reduction-tube a brownish d& posit, which, at 
the end of three quarters of an hour, was a sufficient evidence of the 
presence of arseni The deposit was as large as that obtained from the 
same Silesian zinc, before it had undergone this process of fusion with 
nitre. It has already been stated. under the appropriate head, that this 


zinc gave no residue with acids. 


process 1s very large; we obtained only 200 


e origina 


* Dingler’s Polyt. Jour., 1842, Ixxxiii. 205; from Jour, de Pharmacie, 1841, p. 625. 


¢ Annales d’Hygiéne Publique, 1839, xxii, 427. 
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process did not disembarrass the zinc of the sulphur which it contained, 
and there seems to be little reason for expecting the complete removal of 
the arsenic, inasmuch as the fused saltpetre can only be brought in con- 
tact with the external surface of the zinc, however finely the metal may be 
granulated. It is not inconceivable that a trace of arsenic in a zinc 
should be eliminated by Meillet’s process, and that a sample, originally 
almost absolutely free from arsenic, shouid be so improved as to afford no 
perceptible mirror; thus Stein* could not detect arsenic in a sample of 
zinc purified by this method, but as a general rule it will not be safe to 
rely upon this process for the conversion of arsenical commercial zinc into 
zine fit for use in Otto’s apparatus. 

On this subject of arsenic in commercial zinc two opposite errors de- 
mand notice. On the one hand not a few chemists have maintained that 
commercial zine almost invariably contains arsenic, and that Marsh's test 
is untrustworthy on this account. Thus Persozt+ states that the greater 
part of the zinc sold in Strasbourg contains arsenic, and in a previous pa- 
per,{ condemning Marsh’s process, he remarks with truth, that even dis- 
tilled zine may give spots of arsenic. The opinion that all zine contains 
arsenic, finds support in the quantitative determinations by Schauefele of 
the amount of arsenic in French zinc, Selesian zine, and Vieille Montagne 
zine respectively. These determinations have been quoted in almost all 
the modern text books, and have had in our opinion much more weight 
than they are really entitled to. Schauefele determined the arsenic in his 
sainples of zine by two methods. The first was that of Villain, and con- 
sisted in counting the number of arsenic spots obtained from a given 
weight of zinc, and estimating the corresponding amount of arsenic by 
means of the following absurd rule :—one milligramme of arsenious acid 
will give two hundred and twenty-six arsenical spots two millimetres in 
diameter. The utter unfitness of this process for exact experiments is 
too obvious to need any illustration. In applying this singular method, 
Schauefele completely dissolved one kilogramme of zinc in dilute sudphu- 
ric acid, but in this connection says not a word about the purity of the 
acid, of which he must have used at least one kilogramme and a half. 
The second method used by Schauefele was essentially that described by 
Jacquelain, and consisted in passing all the hydrogen generated by a 
given weight (from 320 to 800 grammes) of zinc through a solution of 
chlorid of gold; this solution was partially decomposed by the arse- 
niuretted [sulphuretted ?] hydrogen, and when the zinc had been com- 
pletely dissolved, the chlorid of gold solution, which was supposed to 
contain all the arsenic of the zinc in the condition of arsenious acid, was 
further decomposed as completely as possible by means of sudphurous 
acid, and the precipitated gold separated by filtration. In the filtrate 
there still remained a small amount of chlorid of gold, which had esca- 
ped reduction by the sulphurous acid, and to separate this chlorid from 
the solution of arsenious acid, distillation was resorted to. The retort in 
which the residue from the distillation remained was washed out with 
water acidulated with chlorhydric acid, and the liquid so obtained was 
added to the original distillate, through which sulphuretted hydrogen was 


* Jour. f. pr. Chem., 1851, liii, 40. + Ann. de Ch, et Phys., [3], 1844, x, 507, note, 
$ Ibid., [2], 1840, lxxiv, 432. 
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then passed. The precipitated sulphid was collected ona filter, dried, 
and redissolved in ammonia ; this ammoniacal solution was then evap- 
orated to dryness, and the residue weighed as sulphid of arsenic. As the 
result of this complicated process, w hich involves the use of so m: any dif- 
ferent reagents and vessels, Schauefele obtained a quantity of arsenic 
which varied between two thousandth of one per cent of the weight of 
the original zinc, in that sample which contained the most arsenic. and 
two ftive-thousandths of one per cent in that which contained the least, 
The weight of the sulphid of arsenic, which was the final result of the 
analysis, in no case exceeded ten mill grammes. ‘There is no certainty 
that this very small amount of arsenic was not derived from the acids 
used in the process, for Schauefele merely states that his sulphuric acid, 
of which he used a very large quantity, was “absolutely free from ar- 
senic,” and the other reagents are said to be pure, 1 he methods by 
which he insured this absolute purity are not even hinted at, and we there- 
fore have no opportunity of judging for ourselves of the sufficiency of 
the processes employed to eliminate the arsenic from these reagents, of 
which two at least almost invariably cor tain appreciabie amounts of that 
impurity. Quantitative determinations, in which the original w ights are 
kilogrammes, and the final weight milligrammes, are trustworthy only 
when the processes are short and s mple, and the reagents employed are 
proved to be above suspicion. The process of M. Schauefele was long and 
complex, and his reagents, so far from being proved to be above suspicion, 
were in all probability the source of the arsenic which he attributed to the 
zinc. In the valuable paper which we have before cited, Karsten dis- 
tinctly states that the Silesian zinc is free from arsenic. basing this state- 
ment upon experiments which in their general method closely resembled 
those of Schauefele; he endeavored to decompose a solution of nitrate of 
silver by a stream of hydrogen generated by the zinc under examination. 
but though his process was analogous to that of Schauefele, he was led 
to the diametrically opposite conclusion. Again, Schauefele’s second 
method was essentially the process which has been thoroughly studied by 
Jacquelain, who claims for it a delicacy* equal to that of M: ursh’ $ pro- 
CesS 5 and yet in Jacquelain’s own hands this method detected no arsenic 
in the specimen of zinc which he examined. We cann ot avoid ne con- 
clusion, that the determinations given in M. Schauefele’s thesis have no 
general significance, and have gained more credit than t sy deserve, Our 
observations conclusively prove that there are zincs in commerce which 
are not contaminated with arsenic, and it should be noticed that, while 
one of our pure samples (the Pennsylvanian) was of a zine which is not 
yet manufactured in large quantities, the other was a specime n of the 
Belgian zinc, one of the most common and abundant of the commercial 
spelters. 

We turn now to the discussion of the opposite error, namely, that ar- 
senic is very rarely to be found in the zinc of commerce. On this point 
we need only quote the strong statements of the highest authorities. Reg- 
nault, in the report{ to the French Academy on Marsh’s process and its 
modifications, wrote : “It is « sy to procure in commerce zinc and sul- 
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* Ann. de Ch. et Phys., [3], ix, 490 + Ibid., 184: et vii, 189, 
¢ Comptes Rendus, 1841, xii, 1076, and Ann. de Ch. et de > fin 3], u,. 159. 
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phuric acid which gives no arsenic in Marsh’s apparatus.” With proper 
understanding with what is here meant by “ Marsh’s apparatus,” this 
statement is as true now as it was twenty years ago. The committee 
relied chiefly upon the production of arse nical spots on porcelain, and 
though they recommended a form of apparatus adapted for heating the 
arseniuretted hydrogen to redness, yet in this apparatus the reduction- 
tube was not drawn down toa fine bore be yond the heated portion of the 
tube, and the committee in their own experiments seem to have preferred 
the : arse nical spots as affording the best evidence of the presence of ar- 
senic. ‘hey comple stely dissolved 500 grammes of commercial zine in 
dilute sulphuric acid, and obtained from the hydrogen evolved no se snsible 
arsenical spot; the black residue they did not examine. The test to 
which we have submitted our acids and zines is more delicate than that 
applied by the committee of the French Academy; Otto’s apparatus is 
more sensitive than that used by this committee, and will detect the pre- 
sence of arsenic in quantities too small to produce sensible spots. It is 
self-evident that the continuous deposition of arsenic from astream of hy- 
drogen as it flows steadily through a very fine tube for an hour or more, 
would exhibit an amount of arsenic too minute to give the slightest per- 
ceptible spot in the instant during which the porcelain surface is held in 
the burning jet of gas. The first reaction is prolonged and accumulative, 
the second is intermittent and instantaneous. Blancard,* in commenting 
upon the statement regarding the ease of obts aining pure zinc, which is 
above quoted from the Report, has remarked with truth, that many zines 
of commerce which give no spots by Marsh’s apparatus, nevertheless eon- 
tain sometimes antimony, sometimes arsenic, sometimes both. 

The same explanation should accompany the statements of Orfila, with 
regard to arsenic in commercial zinc and acids. This distinguished tox- 
icologist, in a very valuable paper on “ The Means of being assured of 
the Presence of Arsenic,” after remarkingt that the sulphuric acid and 
the zinc of commerce sometimes contain arsenic, nevertheless impliest 
that he has never obtained decided arsenical spots on porcelain from a 
commercial sulphuric acid, and subsequently makes this explicit declara- 
tion: “I declare that I have made this experiment (the test for arsenic 
by the production of arsenical spots) more than five hundred times with 
the sulphuric acid and zine of commerce, bought of various manufactur- 
ers of chemical products and have only found arsenic three times."§ Our 
own experiments confirm the truth of this statement ; of all the specimens 
of zinc which we have examined, not more than two contained enough 
arsenic to give spots on porcelain, and not a single sample of our sulphu- 
ric acid would have atiorded that reaction for arsenic. So long as the 
chemist, employed upon a poisoning case, sought for arsenical spots alone, 
the little arsenic which his zine might have contained could do no harm; 
it is only when important conclusions are to be drawn from more refined 
experiments, with a more delicate apparatus, that the arsenic so often pre- 
sent in zinc and acids becomes a matter of a very serious concern. Our 
experiments prove that arsenic is contained, not in all samples of commer- 

* Dingler’s Polyt. Jour., 1841, Ixxxii, 425, from Jour. de Pharmacie, Sept., 1841, 
p. 543. 

+ Annales d’Hygiéne Publique, 1839, xxii,404. Ibid.,411. § Ibid., 424, 
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cial zinc, but in a large majority of them; and it will be perceived that 
we arrive at this result without impugning in the slightest the accuracy 
of the experiments upon which the very distinguished chemists whose 
words we have above quoted based opposite conclusions, * * * * 
The purest of all the zines which we have analyzed is that manufac- 
tured at the Pennsylvania and Lehigh Zine Works, Bethlehem, Pennsyl- 
vania. This spelter dissolves in dilute sulphuric acid without leaving any 
appreciable residue, and therefore contains no lead; indeed a trace of 


cadmium is the only impurity whose presenee in this zinc we could con- 
fidently assert. The ore from which this spelter is made is the hydrated 
silicate of zinc (electric calamine), and it is not surprising that this min- 
eral should yield zinc of singular purity, if the ore be earefully selected. 
We have stated above that our first sample of this zinc was free from ar- 
senic, but that the second sample was not pure in this respect. At these 


works the oxyd of zine is manufactured, as well as the metal, and we learn 
from a letter addressed to Professor Brush by Mr. Wharton, the director of 


the works, that the crust from the oxyd furnaces has now and then been 
worked into spelter, and that the ore used in making the oxyd is less care- 
fully selected than that which goes to the spelter furnaces, and is much 
more likely than the latter to contain both blende and pyrites. This fact 
may account for the occurrence of arsenic in some specimens of this spel- 
ter, while the greater part of it, manufactured eae carefully selected 
silicate of zinc, is perfectly free from that impurity. There seems to be 
no reason why zinc of uniform y should not be obtained from this 


excellent ore.* 

Pure sere —We have already referred to the difficulty of obtaining a 
pure zinc by reducing it from the oxyd on a small scale; nothing but the 
direst necessity could induce us to again attempt the operation, although 
it has been recommended by many high authorities. Nevertheless it is 
by no means difficult to prepare a pure oxyd of zinc, and manufacturers 
of pure chemicals, working on a larger scale than it is practicable for the 
chemist to do, repare from this oxyd at moderate 
cost a really pure zinc. There are some processes of chemical analysis in 
which the contamination of zinc with metallic lead is a matter of import- 
ance, because it affects the accuracy of the results; but in these cases the 
difficulty can generally be avoided by discarding zinc altogether, and re 
sorting to other methods of analysis. But in order to use Marsh’s process 
for the detection of arsenic, the chemist must procure zinc free from ar- 
senic, and there is no escape from this necessity; redistillation will not 
disembarrass zinc of its arsenic, and the process of reducing zinc from a 
pure oxyd is very laborious and uncertain ; how then can zinc free from 


] } 
undadou 


arsenic be obi sined 4 There is but one s atisfac tory answer to this ques- 
tion. Pure zine might certainly be made from the oxyd | yy the manufac- 
turing chemist, but at present the zinc labelled “ pure” b yy those who sell 
chemicals is not to be relied upon, and the chemist must therefore test 
samples procured from the dealer in metals, until he finds a specimen of 
the pure zinc which is manufactured on a large scale, and is to be obtained 
in commerce. 

* Since this paper was written, Mr. Wharton, director of the Bethlehem Zinc 
Works has prepared a large q iantity of chemically pure zinc for chemical use, in 
ingots of about ten pounds weight. See his advertisement in this Journal.—Eps. 
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Art. XLIV.—The Gold of Nova Scotia; by O. C. Marsu, A. B., 
of the Sheffield Scientific School, Yale College. 


ON the Atlantic coast of Nova Scotia isa belt of metamor- 
phic rocks extending the whole length of the Province and va- 
rying in width from ten to fifty miles. It is mainly composed 
of clay slate and quartzite, but in some parts of the district 
these are replaced by mica slate, gneiss and granite. ‘These strata 
have a general N.E. and S.W. course and are highly inclined. 
They have received but little attention from geologists and as 
no fossils have yet been found in them their exact age has been 
a matter of considerable uncertainty. Prof. J. W. Dawson, who 
from his study of this region is best qualified to express an opin- 
ion on this point, states that they are probably Lower Silurian, 
and possibly of the same age as the Potsdam sandstone.* 

The general resemblance of these strata to the gold-bearing 
rocks in other parts of the world had occasionally been noticed, 
and various explorations for the ag ious metals had from time 
to time been made in their vicinity, but I cannot ascertain that 
gold was actually discovered in this Province earlier than March, 
1860, although reports to that effect have been circulated. It 
was then accidentally found in Halifax county, about fifteen 
miles from the coast, in the bed of a small stream which empties 
into the Tangier river. Gold was soon after observed in the 
adjacent quartz veins also, and in a short time several hundred 
persons were attracted thither by the reports of the discovery 
and commenced explorations. The quantity of the gold ob- 
tained, however, was so small, that the excitement soon dimin- 
ished, and but one company continued work for any length of 
time. In May of that year, the Provincial Secretary, Hon. 
Joseph Howe, accompanied by Prof. How of King’s College, 
made an official visit to the loc: ality, and on his re turn publis shed 
a report which was very unfavorable to future explorations. 

The discovery of gold in the Province, although in small 
quantity, naturally encouraged a further search, and in March of 
the present year it was again found, on the coast near Tangier 
harbor, in sufficient abundance to promise profitable employment 
for a great number of persons, and since that time a large amount 
has been obtained from that loc: ality. Within the next three 
months gold was discovered in the same strata at various other 
places, the most important of which are Rawdon and Douglass, 
in Hants county; Gold river, near Chester; and Lawrencetown, 
afew miles east of Halifax. At the latter place there are indi- 
cations of an extensive deposit of gold, and an association, 


* Supplement to Acadian Geology, page 53. 
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The minerals noticed in association with the gold at this local- 
ity were mostly iron pyrites and mispickel. ‘he former ap- 

eared to be quite abundant, and, suspecting it to be auriferous, 
i have examined a specimen and find it contains a considerable 
quantity of gold. The exact amount was not estimated, but it 
is sufficient to make its separation profitable if conducted with 
skill and economy. The mispickel at Tangier is frequently 
found underlying the gold in the quartz veins, and in some 
cases enclosing it. Chalcopyrite, magnetite, hematite, and ga- 
lena, also occur in small quantities. 

Among the specimens of gold obtained at Tangier I noticed 
three isolated crystals, which resembled in general appearance 
those brought from California. The largest of these was about 
one third of an inch in diameter. It was a rhombic dodecahe- 
dron with its edges slightly beveled, and although its faces were 
marked with delicate striz: several of them were unusually bril- 
liant. The other two crystals were octahedrons, with dull and 
somewhat rounded faces. One of these was flattened and also 
much elongated. The smallest crystal was about two lines in 
length and quite perfect. 

The mines at this locality are on the Government lands, and a 
‘claim,’ thirty by thirty-three feet, is rented at twenty dollars per 
annum. At the time of my visit in August, about seven hund- 
red men were working ‘claims,’ and a large amount of gold had 
been taken from the quartz veins, although in many cases at 
least one third of what they contained was lost by the rude and 
unsatisfactory methods employed in its extraction. 'T'wo crush- 
ing mills, however, were then nearly completed, which, although 
very unlike, were apparently well adapted to the end in view. 
One of them was very similar to the arrastre, a rude instrument 
used extensively in the silver mines of Mexico, and found to be 
very effective.* It consisted, essentially, of two large granite 
boulders, attached by short ropes to a horizontal beam, on either 
side of an upright shaft, around which they were drawn by a 
pair of horses. The quartz was put on a paved floor and kept 
wet, and was crushed by the boulders as they were dragged over 
it. The other mill was a small sized quartz-crusher of recent 
invention. 

At Lunenburg, which is about seventy miles west of Halifax 
and one hundred and thirty from Tangier, the gold also occurs 
in quartz veins traversing the clay slate, which here forms a high 
bluff, but it is most abundant in the sands of the adjacent beach. 
Those who first commenced explorations at this place obtained 
large quantities of gold with very little labor, and their success 
soon attracted others from all parts of the Prevince. This local- 
ity is known in the neighborhood as “The Ovens,” from some 


* Ure’s Dictionary of Arts, vol. iii, page 677, London, 1860. 
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deep caverns which have been worn in the bluff by the action of 
the sea. It is this denuding power which has torn the gold 
from its bed and collected it on the beach. There is some reason 
to believe that a large amount of gold derived from the same 
source exists in the bottom of the harbor, as the sea-weed which 
is washed on shore has occasionally small particles of the pre- 
cious metal attached to it. This point will probably soon be de- 
cided; as a “Dredging Company” has been formed, and ina 
short time will commence operations. 

The strata at this place are similar in appearance and structure 
to those at Tangier, and seem to have been equally disturbed, 
At one point near the shore where they were well exposed the 
strike was S. 80° W., and the dip about 75° N. Quartz veins 
pass through the slate in many directions, and are generally 
found to contain gold, especially those running north and south. 
Several dikes of basaltic trap were also observed, one of which 
was seven feet in width and appeared to be conformable to the 
strata. ‘The auriferous sand on the shore rests on the edges of 
the upturned slate, which has here been worn out into ‘pockets’ 
of various sizes, well adapted to retain the gold as it is washed 
overthem. After these cavities have been apparently exhausted, 
a large amount of fine gold can be obtained, for several feet be- 
neath them, between the thin lamin of the slate. 

Nearly the same minerals which were noticed at Tangier also 
occur with the gold at this locality. The mispickel is more 
abundant, and is usually in very perfect octahedral crystals, 
some of which are twins and highly modified. The large amount 
of this substance in the sand on the beach, makes the gold 
washing somewhat difficult, and with the rude apparatus em- 
ployed much of the fine dust is lost. Mercury has not yet been 
used in separating the gold either here or at the other localities.* 

It is impossible to form any reliable estimate of the amount 
of gold obtained in Nova Scotia since its discovery there in 
March last, as in almost every instance the ‘claims’ have been 
worked by private individuals who were generally disinclined 
to give information in regard to their own success. Nor would 
the amount alone, if ascertained, be a fair criterion by which to 
judge the value of the gold fields, since they have in most cases 
been explored by those who have had no previous experience in 


* While at Lunenburg I was informed of a cireumstance connected with the dis- 
covery of the gold which illustrates the utility of even a little scientific knowledge, 
and the need of its more general diffusion, Some years since a farmer, living in 
the neighboring town of Chester, thought he had discovered a valuable copper 
mine on his land, and at a great expense sunk a shaft about eighty feet in depth. 
Finding little copper to repay his labor, and having exhausted all his means, the 
work was finally abandoned. In his excavations he had cut through a large quartz 
vein richly stored with gold, which he had noticed, but supposed to be merely cop- 
per pyrites. The present owner works this copper mine for gold. 
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searching for gold, and only the rudest methods have been em- 

loyed in obtaining it. I was informed that gold to the value 
of $2400 had been taken from one ‘claim’ at Tangier, $1300 from 
another, and $480 from a third, aithough many other ‘claims’ had 
yielded little or nothing. I saw in Halifax ingots and specimens 
of Tangier gold which were valued at about $2000, and at 
Lunenburg at least $250 worth of fine dust which it was said 
had been washed from a single ‘ pocket’ on the beach. 

I have recently analyzed some specimens of gold which I ob- 
tained at Tangier and Lunenburg, and the results are given be- 
low. The Tangier specimen was taken from a quartz vein, and 
is very remarkable for its purity. I find it is surpassed in this 
respect by the gold from only one other locality, viz., Scha- 
browski, near Katharinenburg, in Siberia.* The Lunenburg 
gold was in small particles, washed from the sand on the shore. 
In preparing for the analyses the gold was boiled in chlorhydric 
cme fused twice with borax and hammered, and its specific 
gravity taken. The quantity employed in each case was between 
one and two grammes, and the analyses were made according to 
the method used by Rose in his investigations on the gold of the 
Ural mountains.t 


An analysis of the Tangier gold, specific gravity 18°95, gave, 


Gold, - - - - - - 98:13 
Silver, - - - - 1°76 
Iron, - - - - - trace. 

99°94 


An analysis of Lunenburg gold, specific gravity 18°37, gave, 


Silver, - - - - - 716 
Copper, - - - ‘ll 
Iron, - - - - - trace. 

99°91 


In some specimens of auriferous quartz from Lawrencetown, 
obtained of Mr. R. G. Fraser of Halifax, I found mispickel, iron 
pyrites, galena, and magnetite, associated with the gold in the 
same manner as at the other localities. In one instance a crys- 
tal of mispickel had a small particle of gold passing directly 
through its center. The specific gravity of the gold from this 
place was 18°60, which would indicate a degree of purity between 
that of the Tangier and Lunenburg specimens. The quantity 
obtained was not sufficient for satisfactory analyses. 

Mr. Fraser informed me that some time since, in company 
with several others, he made explorations for gold on Sable 
island, and found a small quantity in the sand of which it is 


* Dana’s Mineralogy, Fourth ed., page 9. 
¢ Reise nach dem Ural, page 406. Berlin, 1842. 
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composed. As this island is more than one hundred miles from 
the coast, this discovery would appear to indicate that the gold- 
bearing strata of Nova Scotia extend for a considerable distance 
beneath the Atlantic ocean, 

There is another belt of metamorphic rocks in the northern 
part of this Province which resembles in many respects that on 
the Atlantic coast, although it probably belongs to a more recent 
formation. The Cobequid mountainsare in this district, and are 
mainly composed of talcose and chloritic slates, penetrated by 
dikes of green-stone, sienite and granite. While passing this 
range in August last, in company with Mr. W. P. Ketcham of 
New York, I noticed a close resemblance between these rocks 
and the auriferous strata which I had just examined at Tangier 
and Lunenburg. The quartz veins were of similar size and up- 
pearance, and contained some of the same minerals which are 
there associated with the gold. I think it probable that these 
strata also will be found to contain this metal, although the 
hasty and imperfect examination, which we then were enabled 
to make, was not rewarded by its discovery. 

A public geological survey of Nova Scotia is much needed, 
and a considerable part of it could be made with comparatively 
little labor; as in some parts of the Province the formations are 
so interesting that they early attracted the attention of scientific 
men, and have been very carefully studied. The districts, how- 
ever, in which gold has been discovered, and in which it is 
likely to be found, have been only casually examined, and a 
systematic survey would make known their real value and pre- 
vent the recent discoveries from proving a misfortune, by im- 
pairing ‘more important branches of industry. Now that the 
monopoly of the “General Mining Association,” which has so 
long obstructed the development of the rich mineral resources 
of the Province, has been removed, it seems especially desirable 
that this survey should no longer be delayed. The revenue 
derived from the rent of ‘claims’ in the gold fields would proba- 
bly be more than sufficient to carry on the work and could not 
well be devoted to a better purpose. 

The great extent of metamorphic strata in Nova Scotia, so 
similar to the gold-bearing rocks in other countries, and the fact 
that gold has now been found at many widely separated points, 
would seem to indicate that a new and important source of min- 
eral wealth will soon be added to this already favored Province. 

Sheffield Laboratory, Yale College, Oct. 5th, 1861. 
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Art. XLV.—Notice of a Meteorite which fell in Hindostan in 
1857; by J. Lana Cassexs, M.D., Professor of Chemistry, 
Cleveland Med. Coll., Ohio. 


Tus meteorite fell near the small village of Parnallee in the 
extreme south part of Hindostan, and was obtained and sent to 
the Western Reserve College, Ohio, by the Rev. H. S. Taylor, 
a graduate of that Institution, at present connected with the 
Madura mission. Along with the stone he sent the following 
account of its fall, &e. 

“Two meteoric stones fell on the 28th of February, 1857, 
from a clear sky, about noon, near the village of Parnallee, 
where some of our Christian people live. The smaller one weighs 
87 pounds, and the larger is three or four times as heavy. The 
larger fell first, the sm: aller two or three seconds after, and some 
two or three miles south of the first one. The larger falling 
into tenacious and hard earth sunk into the ground but two feet 
and five inches. It came from the north, making an angle with 
the vertical of about fifteen degrees. 

“The smaller one fell perpendicularly and sunk into the 
ground two feet eight inches. As no rain had fallen since they 
fell, I was able, on going there three days ago—April, 1857— 
to make sure their depth, to see just the impression they left 
when taken up, and to assure myself by enquiry and observa- 
tion as to the stones having fallen there. Some children were 
picking cotton within a few rods of the first when it fell; and 
two women were standing near the place where the second fell. 
A cloud of dust was seen to be raised in each case, for the 
ground was very dry. Before night the larger stone was visited 
by crowds of persons from the neighboring villages, who com- 
menced worshiping it as the image of their deity which had 
fallen from heaven. 

The noise which these meteorites made while passing through 
the atmosphere is described as being terrific to al] in the vicin- 
ity; and Mr. Taylor adds, that it was reported to have been 
heard some or 20 miles from where they fell. 

With much difficulty Mr. Taylor succeeded in obtaining both 
meteorites from the natives, who closely clung to them with 
great reverential attachment; but the Madrass government hay- 
ing learned of their fall, claimed them as a matter of right, and 
they accordingly were taken from him and placed in the Ma- 
drass Museum where the larger one still remains. Through the 
influence of some friends, Mr. Taylor, with commendable zeal 
and much perseverance, succeeded in ‘regaining the smaller one, 
which he generously sent to the mineralogical cabinet of his 
alma mater in Hudson, Ohio. 
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This meteoric stone has all the appearances of this class of me- 
teorites; it is coated with the usual black vitrified crust, and 
although angular in its general outlines, it is more or less 
rounded on these angles; it has numerous spots on its surface, 
varying in size from a line to an inch and a half in diameter, 
with a corresponding varying depth; some of them being a 
quarter of an inch deep—as is attempted to be shown in the 
accompanying figure. Internally it is a mottled grey color, 


having numerous circular spots of dull white. Throughout its 
recent surface are numerous brilliant specks of nickel, and dis- 
tinct crystals of nickeliferous iron with a good deal of iron 
rust. Olivine and schreibersite can also be identified with a 
magnifier. 

The meteorite is reiaarkable for the great amount of nickel it 
contains—nearly 17 per cent, while the iron is about 3 per cent. 
This metal is not uniformly distributed throughout the mass, as 
is plain even by an examination of the surface by a magnifier. 

The magnet abstracts 21°151 per cent from the powdered 
stone. Color of the powder olive green. Sp. gr. 3°421—3'464. 

An examination of the stone detected the presence of silica, 
lime, potassa, soda, oxyd of iron, sulphid of iron, oxyd of chro- 
mium, oxyd of manganese, iron, nickel, cobalt, copper, sulphur 
and phosphorus. 

[A pisolitic structure is very evident in the stone, spherical 
masses of meteoric pyrites enclosing often a minute granule of 
white silicate, and surrounded with a coating of a blackish color 
and magnetic. A similar pisolitic structure has been noticed in 
other meteorites, as for example in that of Weston, Conn., (1807, 
Dec. 14). The mottled character of the fresh fracture, presenting 
large patches of gray and white contrasted with a darker ground, 
is strikingly similar in these two stones. Very unlike however 
is the distribution of the iron which in the Connecticut stone 
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exists in nodules of some size, while in the Parnallee stone there 
is a remarkable absence of particles larger than a pin’s head. The 
surface of the Parnallee stone under a file shows countless points 
of metallic reflection, the metallic nickel being almost in a 
spongy state resembling silver reduced from its chlorid by zinc. 
The mineralogical constituents of this stone are clearly brought 
out on a polished surface, which then presents a porphyritic 
appearance.* | 


Art. XLVI.—On an Improvement in the Lenticular Stereoscope ; 
by Prof. E. Emerson, Troy University. 


THE Lenticular Stereoscope, in its common form, has certain 
imperfections as an instrument which more or less detract from 
the pleasure which would otherwise attend its use. Nor are 
these imperfections of such a character as only to be recognized 
by adepts in its use; on the contrary, they are well known 
to almost every one who possesses one of these popular and in- 
structive instruments. The causes of these imperfections are not 
so generally known. A common result of one fault is the diffi- 
culty which is experienced in endeavoring to unite the dissimilar 
right and left pictures; this is, indeed, sometimes quite impossi- 
ble, and the observer, after a series of exercises, exceedingly 
straining to the organ of vision, gives over the effort in despair. 
Another imperfection is the inability of the instrument to exhibit 
a steroscopic view of pictures much larger than those ordinarily 
furnished by the dealers in Europe and America. Negatives 
including a much larger angle are readily obtained, but the 
positives taken from them are either reduced in copying, or the 
negatives are cut down to the size of the ordinary stereoscopic 
picture, when they are printed by contact; thus, oftentimes, 
some of the most beautiful details in the view are absolutely 
sacrificed. 

* Prof. Casssel’s notice of the Parnallee meteorite has been in our hands for some 
months. We have taken the liberty to add some details to the mineralogical de- 
scription, having by the kindness of Prof. Young of Hudson, Q., had the opportunity 
of inspecting the stone now in the Cabinet of the Western Reserve College. Under- 
standing from Prof. J. L. Smith that he was engaged in an analysis of this meteor- 
ite, we at once suspended a similar analysis then in hand—believing that a chemist 
so much in the habit of conducting the chemical examination of meteors would do 
the subject fuller justice than is possible for one not constantly engaged in similar 
analyses—always difficult and unsatisfactory. Prof. Smith’s results have not been 
received and we do not feel at liberty longer to withhold Prof. Cassels’ paper, which 
has now a new interest in connection with the remarks of Mr, Haidinger, (see 
Met orology ) 

In a private letter Dir. Haidinger says: “As to the structure of the Parnallee 
meteor I have compared it with those in our Imperial Cabinet and find that among 
them all it has the closest resemblance to the meteorite which Piddington of Calcutta 
discovered among a lot of rocks from Assam in 1846.” (See this vol., p. 143.)—8, 
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We propose in the present article—Ist, to account for these 
imperfections in the stereoscope, and 2d, to describe a simple 
modification of the instrument, which will remove them com- 
pletely. 

The difficulty experienced in uniting the right and left pictures 
of certain stereoscopic slides may be occasi wt either by the 
lenses being improperly mounted; or the pictures being arranged 
on the slides at improper distances from each other; or because 
the eyes of one observer are naturally wider apart than those of 
another, and, therefore, the same instrument fails to — an 
equally good view to each. Let us examine, briefly, each of 
these cases. It sometimes happen s that the lenses are so a i Ist d 
or cut as to occupy improper positi ms; as a consequence one of 
the pictures is thrown a little Aigher than the other. If this 
defect operated only in a horizontal direction it would not be 
so serious, as, within certain limits, the eyes can accommodate 
themselves to a horizontal strain; which accounts for our ability 
to see certain ag after a considerable effort, which at first 
gave us more or less diffi 
one measured on a perpendicular line, it is much more serious; 
the eyes are not accustomed to move in this direction independ- 
ently of each other; so that if the imperfect mounting of the 
lenses causes a variation on this line of from one to two tenths 
of an inch it will be almost impossible for the observer to unite 


iculty. But when the discrepancy is 


the views. An easy met hod of t testing an instrument for this 
fault is to draw upon a piece of white paper the size of a stereo- 
scopic slide, two series of short lines, each series being 2°6 inches 


from the othe sr, and the lines in each series ig drawn at cor- 
responding distances from each other, thus: 


Upon placing this in the stereoscope, and looking at it, if the 
lines unite instantly with no variation, it proves the absence of 
this fault; but if, on the contrary, we obtain as a resultant a 


view of more than four lines, thus: 


we may be certain the it 
will give in usage litt 
however, may be perfect as to its lenses, and a difficulty still be 
experienced as to certain p ctures or by certaln persons. W hen 
the imperfection consists of a want of proper relation between 


the lenses and the slide, it usually results from the complement- 


i 


the lenses are not properly mounted, and 
le or no satisfaction. ‘The instrument, 
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ary pictures being mounted at too great a distance from each 
other for the power of the fixed lenses to unite them; but the 
same result may be the effect of an individual peculiarity in the 
observer, the eyes being naturally wider apart than is common. 
The variation in the mounting of stereoscopic pictures is very 
great. In carefully measuring a lot of nearly three hundred 
different views, on glass and paper, French, English and Ameri- 
can, the actual variation was over an inch between the extremes; 
some being mounted only 2} inches apart, and not a few of them 
over 34 inches from each other. Moreover, as might be expected 
from the variation in practice, there is considerable difference in 
opinion, among those who have endeavored to settle this point, 
as to what should be the standard distance between the right and 
left pictures. Some say, ‘the same distance the eyes are sepa- 
rated,’ others ‘2°6 inches,’ and a recent writer, Mr. Shadbolt, in 
the British Journal of Photography, says—“ There being two 
variable quantities involved, viz: the width between the eyes of 
different observers, and the lateral displacement of rays by the 
prisms used, it is necessary to obtain something like an approach 
to an average of the amount of these inconstant quantities, and 
after careful consideration of the matter, we fixed it at 2°75 
inches.” The same writer, however, finds the distance required 
by Smith and Beck’s achromatic stereoscopes very constant at 
2'8 inches. It does not seem that there is a clear apprehension 
of the truth in regard to this point; which is that the distance 
the pictures should be mounted apart will depend entirely upon 
the deflecting power of the lenses employed to unite them. And 
as there does not appear to be any standard for this power of 
the lenses, there is, consequently, none to regulate the distance 
the right and left hand pictures should be separated. It is easy 
to see, therefore, that a stereoscope which will enable us to see, 
equally well, different views which vary more than an inch in the 
mounting is a desideratum. 

The lenses of the ordinary stereoscope are so mounted that 
the eyes of the same observer always look through the same 
portion of each lens, which of course always causes the same 
amount of deflection, and answer perfectly to unite pictures 
which are separated from each other a certain, uniform distance. 
In order to measure this distance for any particular instrument 
take ten or fifteen pieces of white paper or card-board, the size 
of a stereoscopic slide, and upon the first, draw two lines one 
quarter of an inch in length, perpendicular to the lower side of 
the card, and parallel to each other, thus: 


increase the distance between the lines upon each successive card 
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one-tenth of an inch until the lines upon the last card are three 
and one-half inches apart; now look at each of these in the 
stereoscope with a rather hasty glance, and it will be easy to 
determine at what distance the lines should be apart to coalesce 
perfectly and instantly. This will be the distance the centres 
of the right and left pictures should be s parated for that in- 
strument. 

But further, the ordinary lenticular stereoscope does not per- 
mit the view of a picture measuring over three inches from one 
side to the other; i. e., it affords a view of nin square inches as 
a maximum.* Sir D. Brewster, in his work on the Stereoscope, 
pp. 162, 163, declares that—‘ the size of the pictures is deter- 
mined,” “that nothing can be gained by using larger pictures,” 
&e., &e. This is true with regal 1 to the ordin: r form of the 
stereoscope. But this renders it none the less a very y desirable 
thing to be able to see larger pictures: and by larger pictures 
we do not mean the same pictures magnified, for ‘ho, indeed, 
nothing would be gained, but pictures i1 nclui ling a larger angle, 
and affording a view of more than twenty square inches as a 
maximum. 

Before proceeding to a description of an muprowoinanl which 
accomplishes this result, it will e necessary briefly to remind 
the reader th: at the lonses empl 1 in the stereoscope while they 
are constant as to their focal length. wan exceedingly as to their 
power of deflecting a ray, increasing it reg larly as we proceed 
from the centre of the lens to its thin edge; so that pictures 
which can be easily united when seen through the thicker or 
central portion of the lenses, require to be separated more and 
more from each other as we separate he glass s, and thus force 
the eyes to use a more hi oh] y a flecting pt ° 
The modification we propose in order to give 
general charact r, and ads - it to all sorts of views is an adjust- 
ment by which the lenses are rendered movable in a horizontal 
direction, so that they can be readily approa she d near to each 
other until the edox s touch, or si pars ited from each other as far 
as the distance between the eyes will allow; i.e. the distance 
traveled by each lens will be measured by the distance between 
the thickest and thinnest portions of that lens, which will be 
a little over an inch. To operate properly the lenses should 
move simultaneously, at uniform rates and in opposite directions. 
As the right lens moves towards the right, the left lens moves 
towards the left, and vice versa. By this means the lenses are 
made equivalent to prisms with variable angles. An easy 


1 


method of accomplishing this is shown in the following diagram 


* The Reflecting Stereoscope of Wheatstone will exhibit larger pictures, but it 
is not adapted to popular use 
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exhibiting the under side of the lenses and their mechanical 
attachment. 

This apparatus takes the place of the lenses in the various 
forms of the lenticular stereoscope. We have adjusted our own 
to a common hand-stereoscope merely flanging the sides so as to 
afford a view of glass and paper slides measuring ten inches in 
length by four inches in width. 


ABCD, light brass frame in which the lenses slide. 
R, right-hand lens. L, left-hand lens. 
G, nut attached to the setting of the right lens through which a right-hand 
screw turns, 
nut attached to the setting of the left lens, through which a left-hand 
serew turns. 
Milled head on the end of the rod upon which is cut the right-hand screw 
for the nut G and also the left-hand screw for the nut H. 
By turning the milled head E the lenses either advance towards each other or 
recede from each other as may be desired. 


By means of this instrument, whatever the distance between 
the eyes, pictures may be easily and perfectly united which are 
mounted at any distance apart between two, and four and a half, 
inches from centre to centre; and this, too, with the ordinary 
stereoscopic lenses; if achromatic lenses are used, it is quite 
practicable to unite pictures which measure five inches from 
centre to centre, affording a view filling twenty square inches, 
which is considerably more than twice as large as the ordinary 
slides. 

Troy University, Oct., 1861. 
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SCIENTIF NTELLI( 


5S AND CHEMISTRY 

Photograp hs of ; “a exhibit / hemice Section of the 
British. {ssociation ; by Prof. W hairman). He remarked: 
—The apparatus by which th pectra may be photographed consists of 
an ordinary camera obscura a hed to the f a long wooden tube, 
which opens into a cylindrical | within which is a prism glass, or a hol- 
low prism filled with bisul p hid ¢ of ¢ ale ‘ the prism be so adjusted as 
to throw the solar rays, reflected from ] eliostat, upon the screen of the 
camera, and the wires which transmit the sparks fr m a Ruhmkorff coil 
are placed in front ( the uncovers po! ion of the it. the two spectra 
are simultaneously impressed. The solar beam is ea ily intercepted at 
the proper time by means of a small screen. and the « lectric spectrum is 
allowed to continue its action for two or three, or six minutes, as may be 
necessary. He did not find that ai ything was gained in distinctness by 
interposing a lens of short focus between the slit and the wire which sup- 
plied the sparks, with the view of rend the electric li 
parallel like those of the sun. owing 1 
glass weakening the photographie effect 
by the | 


the snarks being magnified 


than when the lens was not use Ul 7h with each of the metals 
(including platinum, gold, silver, copper, zinc. aluminiu n, magnesium, 
iron), when the sp irk was taken in air, he obtained decide: photographs, 


it appeared that in each case the impresse pectrum was very nearly 
the same, provir r that few of the lines \luced were those which were 
characteristic of the metal. The pec ilar lines of the metal seemed 
chiefly to be confined to the visible portion of the spectrum, and these 
had little or no photographic power. This was singularly exemplified by 
repeating the experiment upon the same metal in : r, and in a continuous 
current of pure hydr wen. yn, for example, wave. in hydrogen, a spec- 
trum in which a bright ora ve and strong green band were visible, 
besides a few faint lin 1 the blue part of pectrum. Although the 
light produced by the : m of the co as allowed to fall f or ten min- 
utes upon a sensitive collodion surface. cely a trace of any action was 
procured ; whilst, in five minutes, in the ai , & powerful impression of 
numerous bands was obtained. It is remarked by Mr. Talbot that, in the 
spectra of colored flames, the nature of the acid did not influence the 
position of the bright lines of th spectrum, which he found was depend- 
ent upon the metal employed, and this remark had been confirmed by 
all subsequent observers. B ase was very different in the absorp- 
tive bands produced by the vapors of colored box lies,—there the nature 
of both constituents | was essentially connected with the 
production of absorptive bands. hlorine, combined with hydrogen, 
gave no bands by absorption in any moderate thickness. Chlorous acid 
and peroxyd of chlorine both produced the same set of bands, while 
hypochlorous acid, although : ongly colored vapor and containing the 
same elements, oxygen an lorine, produced no absorptive bands. 
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Again, the brownish red vapor of perchlorid of iron produced no ab- 
sorptive bands; but when converted into vapor in a flame this gave out 
bands independent of the form in which it occurred combined. These 
anomalies appeared to admit of an easy explanation on the supposition 
that, in any case, the compound is decomposed in flame, either simply by 
the high temperature, just as water is, as shown by Grove, or, in all other 
cases of the production of bright lines by the introduction of a metallic 
salt into a flame of burning bodies (as shown by De ville). In the vol- 
taic pile the decomposition must of necessity take place by electric action. 
The compound gases, protoxyd and binoxyd of nitrogen, gave, when 
electrified, the same series of bright bands (as Pliicker had shown) which 
their constituents when combined furnish. Aqueous vapor always gives 
the bright lines due to hydre ven and hydrochloric acid, the mixed Sy stem 
of lines, which could not be produced by hydrogen and chlorine. The 
reducing influence of the hydrogen and other combustible constituents of 
the burning body would decompose the salt, liberating the metal, which 
would immediately become oxydized or carried off in the ascending cur- 
rent. There was obviously a marked difference between the effect of 
intense ignition upon most of the metallic and the non-metallic bodies. 
The observations of Pliicker upon the spectra of lodine, bromine and 
chlorine show that they give, when ignited, a very different series of 
bands to those which they furnished by absorption, as Dr. Gladstone had 
already pointed out; but it was interesting to remark that, in the case 
of hydrogen, which, chemically, was so similar to a metal, we have a com- 
paratively simple spectrum, in ge the three principal bright lines cor- 
respond to Fraunhofer’s dark lines, C, F, and G. It was, however, to be 
specially noted that the hydrogen occasioned no perceptible absorptive 
bands at ordinary temperatures in such thickness as we could command 
in our experiments, and the vapor of boiling aga was also destitute 
of any absorptive action, although when ignited | vy the electric spark it 
gave a characteristic and brilliant series of di irk bands. The following 
experiment suggested itself as a direct test of Kirchhoff’s theory. Two 
gas-burners, into which were introduced chlorid of sodium on the wick 
of the spirit lamp, were placed so as to illuminate equally the opposite 
sides of a sheet of paper partially greased. The rays of the electric 
light sereened from the photometric surface, suitably protected, were 
made to traverse one of the flames. If the yellow rays of light were 
absorbed by the sodium flame, the light emitted laterally by the flame 
should be sensibly increased. The experiment, however, failed to indicate 
any such increase in the brilliancy of the flame, possibly because the eye 
was not sufficiently sensitive to detect the slight difference which was to 
be expected.— Atheneum, Sept. 14,1861. 

CHEMISTRY.— 

2. On Cesium and Rubidium.—Bvunsen has communicated a prelim- 
inary notice of the two new metals discovered by Kirchhoff and himself 
by means of the spectral analysis. Both of these metals exhibit in their 
compounds an extraordinary resemblance to potassium, and cannot be 
distinguished from it either by reagents or by the blowpipe. The first of 
the new metals is named Rubidium from Rubidus, dark red, referring to 
two very remarkable spectral lines, which lie beyond Fraunhofer’s line A, 

Am. Jour. Sc1.—Srconp Series, Vou. XXXII, No. 96.—Nov., 1861. 
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and conse quently occur in a portion of the spectrum which can only be 
rendered visible by unusual methods. The authors he ive found the meta} 
in the greatest quantity in the lepidolites; that of Roze na, in Moravia, 


2 


contains about +455 of its weight of oxyd of rubidium—the § Saxon 


lepido} ite appears to be still richer. Traces of it are found in almost all 
mineral waters, but it does not appear to be always present in the potash 
compounds of commerce, The e ympounds of Rubidium are most easily 
obtained pure from lepidolite. The rubidium js contained with small] 


portions of Cesium in the pre ipitate of ovyl fatinate of potassium 
obtained from the mineral. The chlorplatinate of potassium requires 
nineteen times, the chlorplatinate of rubidium one hundred and fifty- 
eight times its weight of boning water for solution. The precipitate is to 
be boiled repeatedly mn very little water, and the solution each time 
simply poured off from the precipitate, which exhibits in the s spectral 
apparatus, after a few be uings, two new blue lines which lie close to the 
blue calcium ia: which the authors have not represented in their first 
plate of the spectrum, because it is one of the weaker lines: by further 
treatment with water, the two red lines beyond A, soon appear, together 
with several others whi h are less ¢ haracteristic. The chlorid of rubidium 
is easily obtained from the precipitate by reduction with hydrogen and 


extraction with water. In this manner the authors obtain from 150 
kilogrammes of le pidolite, about two ounces of nearly pure rubidium salt, 


By repeating the process of precipitatiou with chlorid of platinum and 
boiling several times, th last traces of potassium may be removed. To 
obtain rubidium free from cesium, the salt must be converted into car- 
bonate and re peatedly extracted with alcohol, which dissolves the carbon- 
ate of cesium. 

Rubidium forms with mercury, with the aid of the Voltaie circuit, an 
amalgam of silver-white color and crystalline structure. This amaleam 
quickly oxydizes in the air decomposes water in the cold and is electro- 
positive to potassium, 7 he equivalent of rubidium is 85°36 and its sym- 
bol Rb. 

The hydrate RbO, HO +-4q 1s soluble in almost all proportions in water 
and alcohol; gives off its water of crystallization by heating, leaving 
RbO, HO which on farther heating, melts but does not Jose its atom of 
water, is caustic like potash, dissolves in v ater with strong evolution of 
heat, and greedily attracts water and carbonic acid from the air. 

The carbonate RbO, ), forms indistinet strongly alkaline crystals, 
insoluble in alcohol, and ing on heating RbO, CO. asa sandy 
powder, which melts easily, del quesces and absorbs an | addition: al atom of 


carbonic acid. The bi-carbonate Rb CO,4+HO, C forms prismatic 
crystals permanent in the air, with a faint alkaline reaction, and a cooling 

not caustic taste. The nitrate RbO. NO, is is not rhombic like saltpetre 
but crystallizes in dihexagonal prisms, with less distinctly formed twelve 
sided pyramids, The su phate forms large hard anhydrous crystals, 


having a glassy lustre and permanent in ‘er air: they ire isomorp yhous 
with sulphate of potash. This sulphate gives with sul Iphate of alumina 
an alum crystallizing in hard ol issy octahedra, and with sulphate of 
cobalt a beautiful double salt isomorphous with KO, SO 3t+CoO, SO, 
+6HO. The chlorid RbCI is anh ydrous, permanent in air, erystalli 


zing with difficulty in cubes, easily fusible, and readily and completely 
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volatile on the platinum wire. The chlorplatinate RbCl, PtCl, is a bright 
yellow, anhydrous, sandy powder, consisting of microscopic regular octa- 
hedra, which can only be distinguished from the chlorplatinate of potas- 
sium by its lesser solubility. 

The second of the new elements, the authors term Cesium, from 
Cesius, sky blue; it gives a beautiful and highly characteristic spectral 
liue, lying near the strontium-line Srd, It appears to constantly accom- 
pany rubidium, but occurs for the most part in small quantity. Ten kilo- 
grammes of the Dirkheimer water contain not quite two milligrammes 
of chlorid of cesium. The authors obtained it from this water. The 
potassium, rubidium and cesium are precipitated together by chlorid of 
platinum, and the double chlorids of potassium and rubidium, separated 
as much as possible by boiling with water; the cesium may then be 
extracted by converting the mixed chlorids into carbonates, and dissolving 
eut the carbonate of cesium with absolute alcohol. To remove the last 
traces of potassium and rubidium, about ¢ths of the carbonate are ren- 
dered caustic by baryta water, the mass evaporated in a silver dish, and 
the caustic oxyd of cesium dissolved out with absolute alcohol, which 
leaves the carbonates of potassium and rubidium. This operation must 
be repeated till the spectral analysis exhibits at most a very faint reaction 
for potassium and rubidium. 

The amalgam of cesium decomposes water in the cold and oxydizes in 
the air: it is electro-positive to both potassium and rubidium, and is 
therefore the most electro-positive of all known elements. The equivalent 
of cesium is 123°4 and its symbol Cs. 

The hydrate CsO, HO-+-agq is indistinctly crystallized, deliquescent and 
extremely caustic; it loses an atom of water by ignition, evaporates com- 
pletely when heated in the flame and is easily soluble in alcohol. The 
carbonate furms indistinct crystals, soluble in five times their weight of 
absolute alcohol, deliquescent and very caustic. The bicarbonate forms 
permanent, glassy prismatic crystals. The nitrate is anhydrous and 
isomorphous with nitrate of rubidium. The sulphate is also anhydrous 
and permanent in air; it forms a well crystallized alum and double 
sulphates isomorphous with KO, SO,4+Mg0,S80,+6HO. The chilorid 
crystallizes in cubes and is deliquescent in the air; it is slightly volatile 
and easily becomes somewhat basic, when heated in air. The chlorpla- 
tinate forms bright yellow microscopic regular octahedra, and is the least 
soluble of the three alkaline double chlorids—Ann. der Chemie und 
Pharmacie, cxix, 107. 

3. Probable existence of a new Element.—Crooxes has proposed the 
name Thalium for what appears to be a new element existing in certain 
seleniferous and telluriferous deposits produced in the manufacture of sul- 
phuric acid. The new element appears to belong to the oxygen and sul- 
phur group, and produces in the spectrum an extremely pure and vivid 
green line comparable in intensity with the sodium line D. Thalium 
(duiho;) was not detected in seleniferous and telluriferous minerals hitherto 
examined, but two or three specimens of native sulphur, among others 
those from Lipari, contain a small quantity, so that the sulphur of this 
locality may prove an available source of the substance in question. 
Thallium appears to be a dense brown powder characterized in a very re- 


| 
q 

{ 

| 
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markable manner | e spectral line Its physical and 
chemical properti ré t d ed hem lL News, May, 1861, 

[The name Thaliu ecupied, having been proposed by Dr, D. 
D. Owen (this Journal, [2], xiii 2) for ¢ ppo new metal 
found by him in Zhalite, a greeni ilicate from the north shore 
of Lake Superior 

4, Reduction of Sulphuric Acid by Nascent Hydrogen.—Ko.ze has 
observed that sulphydric acid ga always set free in perceptible quantity 
by the action of concentrate su iur 1 upon metallic zine. When 
the sulphuric acid is previou dilut with twi s volume of water 
perfectly pure hydrogen ned; the addition concentrated acid 
immediately produced odor of sulphydric acid. 1 hotter the liquid 


and the stronger the l, the greater will be the quantity of sulphydric 


acid produced. Kolbe remarks that this fact is important in judicial in- 


vestigations, since if concentrated sulph acid be used in Marsh’s ap- 
paratus a part } t the en night con- 
verted into sul; 

iv, Jahrgang, 419. 

5. On certain Or i of heat yields, 
as is well known, fu 1 and mak elds ‘erkin and Duppa and 
Kekulé have shown that m and tartaric Is 1 be prepared from 
succinic acid, and Kekulé now finds that fumaric and maleic acids may 
be readily conv © succinic acid or a derivative of this. When 
fumaric acid is heated for a few minutes in a \ ath with bromine 
and water, the bro e disappears, i I hite crystals of bi- 
bromosuccinie acid sep The reaction is represented by the equation 


and consists not in a ipstitution Dut i } ! ion of bromine. 
By the action of nasce ydros fumaric acid, succinic acid 
may be directly prod l,a sim] dition of He taking place. Kekulé 


if 


calls attention to the 1 that this made of formation by addition has 
hitherto been unobserved i ase of the « nic acids, and only rarely 
in the case of other organic bodi ; 

Maleic é eid In Ke I I r ns bil I ! a | by the action of 
bromine, but a1 forme same time which has not yet 
been studied. Mal | n vith nascent hydrogen to form 


succinic acid. al br a s convert maleic into fuma- 
ric acid. Keku 
Succinic acid, HeOs—H 
HsO2—H 
Hie O2— Ha 
He O4 — He 
Hsé Os — J 


ethylene. 
sibromsuceinic acid. 
tthylene, Hs Br, Bromid of ethyl. 


‘umaric acid, Hs BrOs, Monobromsuccinic acid. 


| 
By 
Marsh 
J Alcohol, 
HO = Cs Ha Os, |] 
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{ Ethylene, Ca Hs + H2 = Cs He, Marsh gas. 
Fumaric acid, Cs + H2= Cs He Os, Succinic acid. 
{ Ethylene, Ca Ha + 2HO2 = Ca He Os, Glycol. 


Fumaric acid, CsHsOs-+ 2HO2= Cs He Ong, Tartaric acid. 

The analogy in these reactions cannot be doubted; the difference in 
properties and functions is easily explained by the fact that some of the 
substances contain oxygen, others none. More interesting and suggestive 
relations have seldom been brought forward.—Ann. der Chemie und 
Pharmacie, i, Supplement, Band 1, p- 129. 

6. Mathematical Theory of Homologous Series—Bacorocto has given 
an interesting mathematical development of the theory of homologous 
series considering the properties of bodies as functions of their constitu- 
tion. Consider CeHfOy as representing a single term of such a series; 
the properties of this body are functions of the qualitative and quantita- 
tive character of the forces which determine the equilibrium of the 
compound. These forces reside in the elements C, H, O and are more or 
less active according to the number of equivalents of each. If U be any 
property of the body CaHSOy, F an arbitrary function, a, 6, and ¢ the 
molecular forces or states of the elements C, H, O and a, f, 7 the number 
of equivalents of each, we shall have :— 

U=F(a, a; 6, 8; ¢, 7) 
For a second body ¢ ada Hb+43 Oy differing from the first only in the 
number of e& juivale nts of C and H, containing therefore da carbon and 
43 hydrogen more or less, the corresponding property will have another 
value U, and we shall have 

U = F(a, at Ja; | ; 7) 

It remains to dihnielnn the connection between U and U,. Since a, d, 
c and 7 are constants we may obviously write 

U—F(a, 5) 


whence by Taylor’s theorem, 
F(a-+-Ja, 8+45)—F(a 


4a2 d2 
2 da2 


Or, 

dU dU , da? d?2U d2U 482 d2U 
In homologous series Ja=-43 and we may write J for the increase in the 
number of equivalents of carbon and hydrogen, hence (3) becomes 


) 42 (d?2U U . d? ) 


whence for D the Pah ool in the properties of the two ae 
U (dU dU) d2U d2U & 
D= da? d3 ) 2 | da? “dudp dp2 + 
IU dU 
cients Express the rate at which the 
aa ap 


The first differential co-effi 
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property U varies with the increase of @ and 3: they express the quantity 
of the variation and may therefore be considered as constant. The second 
and higher differential coefficients consequently vanish and we have 


{dU dU ) 
+ (6.) 


da ds \ 
dU dU 
and if & be a constant (f 
da as ) 
D—U.-U kd (8.) 


1 
from which it follows that the difference D of he properties U, and U of 


the 
two homologous bodies is proportional to the difference of their chemical 
constitution. 

The complete law of the variation of the properties of homologous 
bodies is given by equation (5) and if we write S for the sum of the 
terms containing higher powers of J we shall have 

D=U, 


from which it follows that strictly speaking the difference of properties is 


not direetly proportional to the difference of chemical constitution but is 
more nearly proportional the smaller the influence of the term S. This 
explains small deviations from the exact law in the case of boiling points, 
&e. The factor & will in general not be identical in the case of different 
homologous series. Thus in the series 
( H] Br, 
C,H, Br, 


the property V is a function of the molecular states a, b,c and the num- 
bers a, 8, 7 of the elements ( , H, Br 


a 7) 


the function ® being different from F because the molecular force e differs 
from the molecular force c. Hence we shall h ave 
d\ 


or (10) D/=V,—\ 


so that in this series also the difference in properties will be nearly pro- 
portional to the difference in constitution but will not be identical with 
the difference in the case of the first series. the modulus k’ being differ- 
ent from &. This explains the variation in uniformity exhibited in 
Kopp’s laws of serial differences. The author proposes to continue his 
investigations in the same direction. Th y amount, as it seems to the 
reviewer, to a somewhat elaborate thouch easy mathematical proof of 
that which can be shown to be necessarily true by much simpler reason- 
ing.—Journal fiir prakt. Chemie, |xxxi p. 194, 

7. On the Conversion of Monobromid of Ethylene into Acetylene.— 
Sawircu finds that the bromid C,H,Br.Br, when decomposed by an 
alcoholic solution of potash, gives bibromid of ethylene, which is always 
accompanied by a small quantity of other substances. When the vapors 
evolved during the reaction are conducted into an ammoniacal solution 
of suboxyd of copper, a dark red flocky precipitate is produced which, 


| 
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on drying, detonates violently when heated or struck. This substance is 
identical with the red compound which acetylene forms with copper, 
whence it appears that acetylene is a product of the decomposition of 
bromid of ethylene, by an alcoholic solution of potash. It appears 
probable that a portion of the monobromid of Ethylene which occiis in 
this reaction loses an equivalent of bromid of hydrogen, and is converted 
into went The following equations will explain this reaction : 
,H,Br,4+K0, HO=C,H,Br+-KBr+2HO 
},H,Br4+-KO, HO=C 2+KBr+2HO 


When scteisial of ethylene is heated with amylate of sodium, bromid 
of sodium, amylic alcohol, and acetylene are produced. The equation is 
C,H,Br+- C 0,= 0,+NaBr+C,H, 
Sawitch has since found that the same reaction serves to form the homo- 
logues of acetylene—thus monobromid of propylene by the aetion of 
ethylate of sodium produces a new hydrocarbon, which the author 
terms allylene, and which has the formula C,H,. Allylene forms with 
copper solutions, a voluminous flocky yellow precipitate, which on heating 
burns quickly with a reddish flame; bromine decomposes it with effer- 
vescence and production of red flames; with concentrated acids it gives 
off gas even in the cold. Allylene is colorless; has a strong and disagree- 
able smell; burns with a bright and very smoky flame and precipitates 
solutions of silver and nitrate of suboxyd of mercury. Allylene combines 
= bromine to form a clear and colorless liquid which is probably 
The author promises a more extended investigation —Journal 
r. prakt. Chemie, |xxxiii, p. 240 and Comptes Rendus, iii, 157 ~ 399. 
8. On the Reproduction of certain Crystalline Minerals. —H. Saint 
Crarre Devitte has succeeded in preparing a number of crystalline metal- 
lic oxyds by the action of a current of chlorhydric acid gas upon metallic 
oxyds heated in a platinum boat contained in a tube of porcelain. The 
temperature usually employed was that of melting copper. A volatile 
chlorid is at first produced and this is then decomposed by the vapor of 
water formed in the reaction, the temperatures of formation and decom- 
position being probably different. In this manner the author obtains 
stannic acid, SnO,, in beautiful crystals of the same form as the native 
oxyd. Titanic acid forms brilliant crystals of a bluish tint like anatase. 
A mixture of chlorhydric acid gas and a reducing agent (hydrogen ?) 
gave small crystals of a new saline oxyd having the formula Ti0,, Ti,0, 
or Ti,0,, which is perhaps the true formula of anatase. Crystallized 
rutile is also formed by heating together to redness titanic acid and pro- 
toxyd of tin and thef heating this mass with a silica to a cherry red heat. 
The crystals contain a small quantity of stannic acid. Deville finds 
vanadium in many rutiles; that of St. Yrieux is one of the richest ores 
of this metal. The author has prepared by the chlorhydric acid process 
magnetite in regular octahedra; magnoferrite Fe.0,, MgO in octahedra ; 
periclase in colorless or greenish octahedra; haussmanite in square octa- 
hedra; protoxyd of manganese in beautiful emerald green octahedra or 
cubo-octahedra; specular iron in beautiful crystals like the Elba ore. In 
the last case the current of gas must be slow and regular otherwise the 
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sesquioxyd of iron is entire ly converted in sesquichlorid. Deville suggests 
that gaseous emanations, as for examp chlorhydric acid, may play an 
important part in geological phenomena and may conduce to the formation 
of many crystalline minerals, Comptes Rendus, lii, 1264, iii, 161, 199, 
Ww. 

9. Ona new characteristic of the so-called Semi-Metals; by Prof. Jeroue 
Nick.Es. (Communicated by the author.) —The so-called semi metals 
stand between the metals and metalloids m irking the transition between 
these two classes of elements. Ther share with the first: 1. The metallic 
lustre ; 2. Conductivity of heat: 3. ( onductivity for electricity ; 4, Density, 

With the metalloids they possess the property; 1. of bi ing acidifiable : 


2. of forming only feeble salitiable bases: 3. of combining easily with the 
metals in the manner of an electro negative body; 4. some of them 


form a gaseous compound with hydr 

These characters ire not absolute, ar d under them the s¢ mi-metais 
vary among themselves as much as tl] ey differ from other elements—but 
notice a consideration which enables us to determine nearly where the 
series of semi-metals begins and ends : 

The idea of malleability is the one v hich attaches itself most forcibly 
to our notice of a metal. The word m tal involuntarily recalls a body 
sonorous, heavy, ipabie of being hammered and drawn into kk aves and 
wire or extended in the rolls. 

Viewed from this side we find certain « f the metallic elements which pos- 
sess neither malleability or ductility. and strangely enough these elements 
are those which w know as acidifiabli metals. Among them we find ¢el- 
lurium, tungsten, osmium, arsenic. anti nony and lastly, bismuth, which 
only lately passed among the metals. but vw hich has” lately fallen from 
that rank since the establihsment of its isomorphism with antimony and 
arsenic—themselves isom rphous with phosphorus and nitrogen.—| Comp- 
tes Rendus de I’ Acad. des Sci.. T. L, p. 872, and T, xr, p. 1097. 1860. ] 

Bismuth has in fact all the ext, rnal characters of the metals, saving in 
its want of tenacity and its brittleness, peculiarities common to all the 
other elements of a meta lustre which we call semi metals. 

Wanting tenacity, these elements oucht consequently to possess little 
elasticity and sonorousness: but these characters are less obvious and 
require experiments to determine them. while it is easy to recognize the 
character of brittleness and want of tenacity. 

We propose therefore to consider as semi metals those metallic ele- 
ments which are neither ductile or malleable, in other words, the brittle 
metals. 

Nancy, 28d August, 1861 


Trcanicat Cuemistry.— 

10. On the Coloring Matters Derived from Coal-Tar ; by Mr. H. W. 
Perxin, F.C.S. (A lecture delivered before the [London] Chemical Soci- 
ety on Thursday, May 16, 1861): from the [London] Journal of Gas 
Lighting, etc., p. 483, July 2, 1861.—Continued froin p. 274, 

Bleu de Paris.—This is vet another coloring matter produced under 
circumstances similar to those w hich give rise to fuchs’>- MM. Persoz, 
V. de Luynes, and Salvétat, vive the following accour its preparation 
and properties :—* Nine grammes of bic hlorid of tin 16 grammes of 
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aniline, heated for thirty hours to a temperature of about 180 centigrade, 
in a sealed tube, produce neither a red nor a violet, but a very pure and 
lively blue. This blue, which resists acids, darkens in color by alkalies, 
but passes to a groselle violet when submitted to this agent in a concen- 
trated state. It preserves its beauty of color by artificial light, and it 
dyes animal fibres of a shade whose beauty leaves nothing to be desired.”’ 
I re peated the above experiment twice, and was inclined to give up in 
despair, for, instead of a fine blue, I obtained nothing more than a dirty- 
green product. But, from this unpromising product, I at last succeeded 
in obtaining this beautiful blue coloring matter, and found it to possess 
all the properties mentioned above. MM. Persoz, V. de Luynes, and 
Salvétat, have lately given a more particular account of this coloring 
matter. They describe it as crystallizing from the alcohol solution in the 
form of fine needles, having an aspect similar to that of ammoniacal 
sulphate of copper. It is soluble in water, alcohol, wood-spirit, and 
acetic acid; but insoluble in ether and bisulphid of carbon. With con- 
centrated sulphuric acid, it forms an amber-colored solution, which water 
converts into a magnificent blue liquid. Strong nitric acid decomposes 
it; chromic acid precipitates it from its aqueous solutions without decom- 
position ; chlorine destroys it ; sulphurous acid does not decolorize it. I 
found that sulphid or ammonium is also without action upon it. It is 
precipitated from its aqueous solutions by alkalies and saline compounds, 

Aniline Green, or Emeraldine-—Most chemists who have worked with 
aniline in the laboratory must have noticed the peculiar green-colored 
substance which forms on the outside of the various species of chemical 
apparatus that have been standing in the vicinity of any quantity of this 
body. This product is aniline green. Aniline green ‘has been known 
for several years. It may be formed by various processes. One process 
consists in oxydizing aniline with chloric acid. ‘This is effected by mix- 
ing a hydrochloric acid solution of aniline with chlorate of potassa. 
It may also be obtained by oxydizing a salt of aniline with perchlorid of 
iron. Obtained by either of these processes, it presents itself as a dull 
green prec ipitate which, when dried, assumes an olive- -green color. It is 
insoluble in water, alcohol, ether, and benzole ; sulphuric acid dissolves 
it, forming a dirty purple-colored solution from which it is precipitated 
unchanged by water. With alkaline solutions, it changes to a deep color 
somewhat similar to indigo: but acids restore it to its original color. 
The color of aniline green is much enlivened by the presence of an excess 
of acid; but, unfortunately, as soon as this acid is removed, it passes 
back to its normal color. 

The bases tolzidine, xylidine, and cumidine yield coloring matters un- 
der the influence of oxydizing agents; and also when submitted to the 
action of reducible chlorids at high temperatures, analogous to those ob- 
tained from aniline under similar circumstances; but the results generally 
are not so good, the color of the products becoming tinged with brown 
as the bases get higher in the series, 

Nitroso-Phenyline.—This remarkable body is obtained by the action of 
nascent hydrogen on an alcoholic solution of di- nitro-benzole. It is rep- 
resented by the formula C «H,N,0. This body is almost insoluble in 
water, but ‘soluble in wide” wad fn alcohol, producing crimson-colored 

Am. Jour. Sc1.—SEconp Series, Vou. XXXII, No. 96.—Nov., 1861, 
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solutions, but its color is not nearly so brilliant as that of fuchsine, It 
seems gradually to decompose when kept. I have not tried any experi- 
ments with it as regards its dyeing properties, _: 
Dinitraniline.—Dinitraniline is obtained by decomposing dinitro-phe- 
nyle citraconamide by means of carbonate of soda. When pure, it 
crystallizes in yellow tables. It dissolves very sparingly in water, produ- 
cing a yellow liquid. It has the formula CoH. (Nt It does not 
combine with acids or alkalies, although it appears to be more soluble in 
acidulated than in pure water. Silk can be dyed yellow with dinitraniline. 
Nitrophenyline-diamine, or Nitrazophenalimine. —Dinitraniline, when 
submitted to the action of sulphid of ammonium, changes into this beau- 
tiful base, which crystallizes in needles of a red color, somewhat similar 
mM appearance to chromie acid. It dissolves in water, forming a yellow 
or orange-colored solution like that of bichromate of potassa. Alcohol 
and ether dissolve it freely. It is not at all similar to fuchsine in its 
properties, as it forms salts of yellowish brown or grey color; whereas, 
fuchsine forms crimson ones. I mention this because nitrophenylene- 
diamine has been spoken of as having properties similar to those of fuch- 
sine. This base possesses the power of dyeing silk a very clear golden- 
yellow color. 
Picric or Dinitrophenic Acid.—This beautiful acid was discovered as 
early as 1788, by Hausmann. It may be obtained by the action of 
heated nitric acid on a great variety of substances; the following are the 
names of some of them :—indigo, aniline, carbolic acid. seligenine, seli- 
cylious and salicylic acids, salicin, phloridzin, cumarin, silk, aloes, and 
various gum resins, it is now prepared for commercial purposes from car- 
bolic acid, and also from certain gum resins. I have prepared it from 
carbolic acid on the large scale, in the following manner, with success :— 
As strong nitric acid acts very violently when brought in contact with 
carbolic acid, I have found it best to use an acid having a gravity less 
than 1°3, so as partially to convert the carbolic acid. and afterwards to 
boil it in stronger acid, to change it into picric acid. On diluting the 
acid solution, the impure picric acid precipitates. To further purify this, 
it should be crystallized from boiling water. When preparing this pro- 
duct for commercial purposes, it is advantageous to let all the nitrous 
fumes formed in its preparation, together with a certain amount of atmo- 
spheric air, pass over a fresh quantity of carbolic acid. This will absorb 
them, and at the same time be converted into nitro, or dinitrophenic 
acid, and consequently diminish the quantity of nitric acid required for 
its manufacture. When preparing picric acid from carbolic acid, there 
is always a quantity of yellow, resinous matter produced, and at times a 
considerable quantity of oxalic acid. The latter is always produced when 
the acid which is used to fin ally convert the carbolic acid is too weak, for 
then it rapidly decomposes the picric acid, yielding carbonic and oxalic 
acid. Picric acid, when pure and dry, is of a light primrose-yellow color, 
crystallizing in strongly shining lamine. It possesses an extremely bitter 
taste, and dissolves in water with a beautiful yellow color. When di- 
gested with protoxyd of iron in the cold, it yields a brown amorphous 
compound, which dissolves in water with a blood-red color. Picrate of 
copper is a beautiful yellowish-green color when in solution. If required 
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for dyeing purposes, it may be prepared by mixing a solation of a picrate 
with sulphate of copper. Picric acid was introduced as a dye about five 
or six years since, by MM. Guinon, Marnas, and Bonney, eminent silk 
dyers of Lyons. Many of the cheap products sold as picric acid are of a 
brown color, and consist of impure di- and tri-nitrophenic acids, and 
sometimes of this crude product and ground turmeric.* 

Rosolic acid.—Runge first noticed this substance in 1834, when study- 
ing creosote, but it was almost lost sight of until again observed by Dr. 
Hugo Miller only a short time since. He accidentally observed that 
when crude phenate of lime is exposed to a moist, heated atmosphere, 
as that of an ordinary drying-stove, it gradually changes in color, and 
assumes a dark-red tint. This coloration is owing to the formation of 
rosolate of lime. I have lately heard that phenate of soda undergoes 
a similar change. Dr, Miller prepared rosolic acid from this product 
in the following manner:—The crude rosolate of lime is first boiled 
with a solution of carbonate of ammonia. By this means a crimson 
solution, containing the rosolic acid, is obtained. This solution is then 
evaporated nearly to dryness, during which process ammonia is given off, 
and the crimson-colored liquid gradually changes to a yellowish-red, and 
at the same time a dark resinous matter separates. This resinous sub- 
stance is crude rosolic acid. In order to purify it, it is submitted to the 
following treatment, proposed by Runge :—The crude rosolic acid is dis- 
solved in alcohol, and hydrate of lime added in slight excess. The 
beautiful crimson solution which is thus formed is.agitated for some time 
with the undissolved portion of the lime, filtered, and the filtrate diluted 
with water, and, lastly, the alcohol distilled off. The residuary rosolate 
of lime is then decomposed with just a sufficient quantity of acetic 
acid, and the whole boiled until every trace of free acetic acid and still 
adhering alcohol is volatilized. The rosolic acid separates first as a red 
precipitate, but, when heated, cakes together, forming a dark, brittle sub- 
stance, having a greenish-metallic lustre. 

It may be still further purified by solution in alcohol, to which a little 
hydrochloric acid has been added, and precipitation with water. Pure 
rosolic acid is a dark amorphous substance, possessing the greenish-metal- 
lic lustre of cantharides. Its powder is of a red, or rather scarlet, shade, 
which, if rubbed with a hard, smooth body, assumes a bright gold-like 
lustre. In thin layers, rosolic acid presents an orange color when viewed 
with transmitted light, but, with reflected light, a golden-metallic appear- 
ance. When thrown down from an alcoholic solution with water, it 
forms a flocculent precipitate of a bright-red color, resembling the basic 
chromate of lead. Concentrated acids, as acetic, hydrochloric and sul- 
phuric, readily dissolve rosolic acid, forming brownish-yellow solutions, 
from which water precipitates this acid unchanged. To cold water, it 
imparts a bright-yellow color, and it is more soluble in hot than cold water. 
Alvohol and ether dissolve rosolic acid with great facility, forming orange 
or brownish-yellow solutions, which, on evaporation, leave it in an amor- 
phous state. With ammonia, caustic alkalies, and caustic earths, it forms 
dark-red compounds, which dissolve with a magnificent red color. These 
compounds are very unstable. No precipitates are formed with aqueous 

* See the papers of Mr, Lea on Picric acid and its derivatives, in the late volumes 
of this Journal, 


4 

« 


420 Scientific Intelligence. 


solutions of the rosolates, with the basic acetates of lead, or with any 
other metallic salt: nor is any carried down by alumina, or any other 
metallic oxyd. Dr. Miller made two combustions of rosolic acid, which 
yielded results that agree with the formula C,.H ,O,. I and Mr. 


Duppa, when investigating some of the derivatives ot 


acetic acid, found 
that when phenic and bromazetic acids were heated together at 120 cen- 
tigrade, two products were formed, one possessing all the properties of 
rosolic acid, while the other had the character of brunolic acid. We 
also found that a mixture of iodine and carbolic acid, when heated with 
formic, acetic, butyric, or valerianic acids, produce rosolic acids, or a sim- 
ilar substance. A mixture of carbolic acid and iodine did not give a 
similar result; but a black solid, containing iodine. Rosolic acid has 
lately been prepared on a large scale, and employed for the purpose of 
printing muslins. I believe it was a rosolate of magnesia that was em- 
ployed for that purpose. I do not think it is now used, having been 
replaced by the more beautiful coloring matter, fuchsine. It was fixed by 
means of albumen. 

The Coloring Maiters of Puinoline or Chinoline. Chinolins is found 
associated with lepidine, cryptidine, and other of the higher nitrile bases, 
in the basic oils obtained from coal-tar, and also in the products obtained 
by distilling cinchonine with caustic alkalies. It was previously termed 
leucoline or quinoline; but the substance described under these two 
names was found to contain three or more distinct bases. These have 
been studied by C. Greville Williams, who has applied the name chino- 
line to the product which forms the principal part of the impure substance 
originally termed quinoline. The substance used for the production of 
coloring matters need not be pure chinoline, a inal 
termed quinoline is of sufficient purity for this pu 
appears to be the best source of chinoline, yielding, when di 
excess of caustic alkali, 65 per cent ol this b Teh sufficient y pure for 
manufacturing purposes, Chinoline yields three coloring matters—a 
violet, a blue, and a green. The following is an account of their prepa- 
ration by ©. Greville Williams :— 

“In order to procure the blue color, one part by weight of chinoline is 
to be boiled for ten minutes with one part and a half of iodid of amyle. 
The mixture, from being straw-colored, becomes deep reddish-brown, 
and solidifies, on cooling, to a mass of crystals. Thi product of the 
reaction is to be boiled for ten minutes with about six parts of water, 
and, when dissolved, filtered through paper. The filtered | juid is to be 
gently boiled in an enamelled iron pan over a small fire, and excess of 
ammonia gradually added. The ebullition may be prolonged with ad- 


vse. Cinchonine 


stilled with 


vantage for one hour, the evaporation ol the liquid being compensated 
for by the gradual addition of weak solution of ammonia. The latter 


may be prepared by the admixture of equal volumes of ammonia, of th 
density of 0880, and distilled water. The hour having elapsed, the 
whole is allowed to cool, when the color will almost entirely have pre- 
cipitated, leaving the supernatant liquor nearly colorless. On pouring 
the fluid away (preferably through a filter, in order to retain floating 
particles of color), the dish will be found to contain resinous-looking 
masses, which disso!ve readily in alcohol, yielding a rich purplish-blue 
solution, whieh may be filtered and kept for use. 
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“The color prepared as above is, as has been said, of a purplish tint ; 
but, if a purer blue be required, the following modification is to be re- 
sorted to. The filtered aqueous solution of hydriodate of amyle-chino- 
line, is as before, to be brought to the boiling temperature ; but, instead 
of adding ammonia, a solution of caustic potash containing about one-fifth 
of its weight of solid potash is to be substituted. The addition is to be 
continued at intervals until three-fourths as much potash has been added as 
is equivalent to the iodine in the iodid of amyle used. The fluid may, 
after a quarter of an hour’s ebullition, be filtered to separate the resinous 
color. The product is a gorgeous blue with scarcely any shade of red. 
On adding the other fourth of potash to the filtrate while gently boiling, 
a black mass will be prec ipitated containing all the red, which would 
otherwise have been mixed with the blue. This mass dissolves readily 
in alcohol, yielding a rich purple solution, containing, however, an excess 
of red. The alcoholic solution, on filtration, leaves on a filter a dark mass 
soluble in benzole, and as sometimes prepared, affording a brilliant eme- 
rald-green solution of great beauty. It is not always easy to obtain this 
green color.” 

The properties of chinoline violet, and chinoline blue are, as far as I 
have been able to understand, identical. They are resinous substances 
which present a cop pery appearance by reflected light; but, when in very 
thin layers, appear of a violet or blue color by tr ansmitted light. They 
are bases, and dissolved in acids, forming pale-red solutions, which ammo- 
nia restores to their original colors. They are slightly soluble in hot 
water. Tannin precipitates them from their aqueous solution, apparently 
forming an insoluble compound. Reducing agents do not affect their 
shade of color. 

Of chinoline green, I know but little. Greville Williams describes it 
as having a brilliant emerald-green color of great beauty. I have ob- 
served that, when chlorine is passed through an alcoholic solution of 
chinoline blue, it changes into green; but whether this is the green spo- 
ken of by Williams, I am unable to state. 

Naphthaline Colors—The beautiful hydrocarbon, naphthaline, which 
has yielded such a long category of substances to the chemist, up to the 
present time has yielded nothing of practical importance to the dyer. 
From it the following colored derivatives have been obtained—namely, 
chloroxynaphthalie acid, perchloroxynaphthalic acid, carminaphtha, ni- 
naphthalamine, nitrosonaphthaline, and naphthamein. 

Chlororynaphthalic and Perchlororynaphthalic Acids.—These acids 
were discovered by Laurent. They are produced by digesting their chlo- 
rids—namely, the chlorid of chloroxynaphthyle and the chlorid of per- 
chloroxynaphthyle—with an alcoholic solution of hydrate of potassa. 
They appear to be very difficult substances to obtain in quantity. I have 
not obtained results when endeavoring are them. 
They have the formula C,,(H, sCI)O5, and C,,(HCI, , respectively. 
They are regarded with great interest, as being very fe ly allied with 
alizarine, the coloring matter of madder ; in fact they are viewed as 
chloralizaric acid. That hypothesis is based upon the idea of alizarine 
having the formula C,,H,O,; but it happens, very unfortunately for 
this theory, that the formula of alizarine itself is still a disputed point. 
Chloroxynaphthalic acid is of a yellow color. It is insoluble in water, 
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and difficultly soluble in boiling alcohol or ether: but it dissolves in con- 
centrated sulphuric acid. This acid is ‘a very sens os test for alkalies, 
being changed to an orange-red by them. This may be shown by moist- 
ening paper with a weak alcoholic solution of this her dryiug it, and 
then exposing it to ammoniacal v: apors. This will cause it to assume a 
red color. 

The chloroxynaphthalates are described as possessing great rg 
and are of yellow, orange, or crimson colors. The potassium salt is of : 
red crimson color, - slightly soluble in water; the barium salt post 
lizes in silky needles, having a golden reflection. The strontium. < alcium, 
aluminum, and lead salts are of an orange color: the cadmium salt is a 
vermillion-colored precipitate ; the copper and cobalt salts are crimson: 
and the mercury salt is of a red-brown color. I once dyed some silk 
with a small quantity of chloroxynaphthalate of ammonia, which I 
prepared, and found it to produce a good golden yellow color, of great 
stability under the influence of light. Perchloroxynaphthalic acid is a 
yellow, crystalline body, insoluble in water, but soluble in alcohol and 
ether. With potash or ammonium, it forms insoluble salts of red 
crimson color, of great be auty. 

Carminaphtha.—This coloring matter was also discovered by Laurent. 
It is obtained by heating n: - yhthaline with a solution of bichromate of 
potassa, and then ad ling sulphuric or hy “* hloric acid. It is described 
as a fine red substance, soluble in alkalies, but precipitated from its alka- 
line solutions by means of acids, I have never obtained this product 
when oxydizing naphthaline. 

Ninaphthalamine. -Ninaphthalamine is a name which has been civen 
to a remarkable base which was noticed by Laurent and Zinin: but 
nothing was known of its nature until re-subj jected to investigation by 
Mr. Wood, who has both described and anal lyzed it, and some of its salts, 
Its formula is C,,(H,NO)N, or seubthal amine, in which H is replaced 
by NO. Mr. Wood prepares this bas in the following manner :—Sul- 


phuretted hydrogen is to be passed through a boiling solution of dinitro- 
naphthaline in weak alcohol ammonia until nearly all the alcohol has 
distilled off, which operation should occupy two or three hours. The 
residue is then to be boiled with dilute su phuric acid, and filtered. The 
filtrate, on cooling, dé posits an impure sulphate ot ninaphthalamine in the 
form of brownish crystals, which are purified by recrystallization in water 
two or three times. ‘ mn found hen « rystallizing this salt, that it is 
best to use water aci ed “4 sulphuric acid. When pure, this sul- 
phate has to be de com] sane with ammonia, and the resulting precipitate 
of ninaphthalamine washed with water. Thus obtained, nin P mtbalamine 


appears as a — red-colored ec rystalline precipitate, which, when viewed 
under a lens, appears as beautiful needles. It is very siete in alcohol, 


producing a solution, Nee h, when dilute, is of an orange color slightly 
tinged with brown, not nearly so pure in color as that of nitrophenylene- 
diamine. It is slightly soluble in water, and possesses the power of dye- 
ing silk with a color ewhat similar to that of ordinary annata, With 
acids, it produces edule ss salts. Its formula is the same as that of nitro- 
so-naphthaline, though it possesses very different properties. Asa dyeing 
agent, I do not think it would be of any value, even if it could be ob- 
tained cheaply 
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Nitroso-naphthaline—This peculiar body is a product of the action of 
nitrous acid on naphthalamine. It is prepared by mixing a solution of 
hydrochiorate of naphthalamine with nitrate of potassa. From this 
mixture it separates as a reddish-brown precipitate. This, when washed 
with water on a filter and then dried, is dissolved in sleshel, filtered and 
evaporated to dryness on the water-bath. Thus prepared, it is a crystal- 
line, dark-colored substance, ——s a greenish-metallic reflection. It is 
soluble in alcohol, and also in benzole, forming orange-red solutions. 
When acids are added to an aleoholic solution of. nitroso- naphthaline, it 
immediately assumes a most beautiful violet color, as fine as any aniline 
purple. Alkalies restore it to its original color. Silk may be dyed a 
beautiful purple shade with this substance, provided a certain quantity of 
hydrochloric acid, or sulphuric acid, be present. But what is most unfor- 
tunate is, that when the silk thus dyed is rinsed in water, the color imme- 
diately passes back to that of the pure nitroso-naphthaline, and also that 
the amount of acid required to keep up the purple shade, if left in the 
silk, rots itin afew days. Could this purple be fixed, nitroso-naphthaline 
would be a cheap and most useful dye. I have endeavored to produce 
the sulpho-acid of nitroso-naphthaline, thinking that if such a compound 
could be obtained, it would possess a purple color because it would be an 
acid itself. But, although sulphuric acid does dissolve it, forming a blue 
solution, yet no combination takes place. I also endeavored to produce 
this desired result by treating sulpho-naphthalamic acid with nitrous acid, 
but obtained only nitroso-naphthaline, the acid of the sulpho-naphthala- 
mic acid having, apparently, separated. 

Naphthamein.—Piria observed that naphthalamine and its salts pro- 
duced blue precipitates, afterwards becoming purple, when brought in con- 
tact with perchlorid or iron, terchlorid of gol l, nitrate of silver and other 
oxydizing agents. This product of oxydation, he terms naphthamein. 
It is prepared by adding a solution of perchlorid of iron to a solution of 
hydrochlorate of naphthameimn. This mixture gradually changes and 
becomes blue, and after the lapse of a short time deposits a blue precipi- 
tate. This, when separated by means of a filter, is washed with water, 
which causes it to change in color until of a reddish-brown purple. The 
filtrate from this substance contains protochlorid of iron, and, according 
to Piria, chlorid of ammonium. Naphthamein, when heated, fuses and 
decomposes, leaving a residue of charcoal behind. It is insoluble in 
water, sparingly soluble in alcohol, but more soluble in ether. It forms a 
blue solution with concentrated sulphuric acid, and is reprecipitated from 
it by water. It dissolves in concentrated acetic acid with a purple color, 
and is not precipitated from this solution by means of water. Silk and 
cotton may be dyed with it, but the color of this compound is so inferior 
as to render it useless as a dyeing agent. 

Tar Red.—This coloring matter was discovered by Mr. Clift, of Man- 
chester, in 1853. It is obtained by exposing a mixture of the more vola- 
tile parts of the basic oils of coal-tar and hypochlorite of lime to the 
air for about three weeks. Of the pure coloring matter I know nothing, 
except that, with tannin, it forms an insoluble, or difficultly-soluble, sub- 
stance. With different mordants, it yields different colors. It seems 
probable that this coloring matter is derived from pyrrole. 
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Azuline.—This SUDS nee, 1s a be autiful biue dye, has be en intro- 
duced within the last six months. It was discovered by MM. Guinon, 
Marnas, and Bonney, of Lyons, who ke p the process for its preparation 


a secret. It is obtained from coal-tar, but from which of its numerous 
derivatives is not known. This ¢ ring matter is a brittle, uncrystalliza- 
ble body, possessing a ¢ ppery, metallic reflection. It is very difficultly 
soluble in water, but soluble in alcohol. producing a magnificent blue so- 


lution, having but a slight tinge of red. With concentrated sulphuric 
acid it forms a blood-red | yuid, which, when poured into an excess of 
water, precipitates the coloring matter unchanged. Dilute acids have no 


effect upon azuline. Its alcoholic solution, when mixed with an alcoholic 
solution of hydrate of potassa, also changes to a dull-red color, This, 
when diluted with water, forms a purpk liquid, which is gradually re- 


stored to its original blue color by hydrochloric acid. With excess of 
ammonia, the sojutions of azuline change to a reddish purple color. This 
ammoniacal solution, when treated with su phid of ammonium, gra lually 
assumes a dul 
line. In color, it is not quite so fine as chinoline blue. th ugh far supe- 
rior to Prussian blue 

[The remarks of Mr. Perkin on the methods of applying coal-tar colors 


. ve llow sh-br wn color lod ne destroys the color of azu- 


in the arts of dyeing and calico printing we omit, as all who are inter- 
ested in the methods w seek fuller details in the dve-house. Eps. | 
Application of Nits ay hthaline lf th is printed with a thick- 


ened solution of a salt I] ipl thalamine, dried, and then passed through 
a solution of nitrate of potassa, nitrosonaphthaline will rapidly make 
its appearance as a reddish-orange color; but, unfortunately, the color 


thus obtained will not well resist the action of soap. 

Of the numerous coloring matters of which I have bri fly spoken, there 
are only four that are at present « mployed by the dyer and printer, namely, 
aniline purple, fuchsine, picric acid, and azuline; but I think it probable 
that others of them will soon be introduced, such as the bleu de Paris; 


and nitrophenylene diamine might be used for silk-dyeing, as its color is 
good and it stands the action of light well. Unfortu itely, the chinoline 
colors, though very beautiful, are most fugitive. There has been an en- 
deavor to introduce the chinoline blue of late: but. alt] ough a consider- 


able quantity of silk was dyed with it at first, it is now scarcely used, 
because, when exposed to the sun for two or three hours, the dyed silk 
becomes bleached. Aniline purple resists the light best. Fuchsine and 
alpha aniline purple soon fade, especially when on cotton. Azuline and 
bleu de Paris are not easily acted upon by light when on silk. 

When the coloring matters of coal-tar were first introduced. there was 
a great fear that the workmen engaged in their manufacture would suffer 
in health. All I can say is that, during the few years I have had to do 
with this branch of manufacture, there has not been a single case of 
illness among the workmen that has been produced by any operations 
carried on for the production of aniline purple. 

[ Vote.—To the reader desirous of consulting a more detailed account 
of “the Coloring Matters derived from Coal-Tar” than is contained in 
Mr. Perkin’s instructive lecture, we would commend a series of papers, 
Sur la Préparation des matiéres colorantes artificielles, by Prof. Emile 
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Kopp, which have been published during the past year in Quesneville’s 
Moniteur Scientifique. Not only do these articles furnish to the professed 
chemist a complete historical and critical account of the subject, but they 
also contain a full discussion of its technical details. Since the very 
completeness of Kopp’s memoirs must necessarily preclude the idea of 
transcribing them to our pages, we would here once for all call attention 
to their excellence. ] 

11. Blast for Laboratory use-—Dr. H. Sprence. has devised a com- 
bination of the Catalan-trompe and Maugham’s burner which appears to 
merit the attention of all chemists who have at command an abundant 
supply of falling water and street gas. 

The author specially insists upon an apparatus intended as a substitute 
for the common mouth blowpipe, but remarks that it may be modified so 
that it can serve to heat crucibles, for the fusion of silicates, etc. 

In fig. 1 the cock z controls the supply of water falling down the 
tube f in which it mixes with 
air drawn in through the side r 
tube m. The tube f should 
be from 1 to 14 metres long Vs 
[1 metre == 39°37 inches] and 
from 6 to 8 millimetres wide, 
the syphon g being of similar 
diameter. The capacity of 
the flask A is about 1 litre [1 
quart = 1°14 litre]; it must 
be provided with tightly fit- 
ting corks. Water being al- 
lowed to flow by opening the 
cock 2, a mixture of air and 
water reaches the flask A in 
which separation occurs, the 
water flowing out through the 
syphon g while air is forced 
out of the tube & by the pres- 
sure of the new portions of 
water and air arriving by f. 
The current of air flowing 
through & is conducted to the 
centre of a flame of street 
gas burning, at p, from the 
opening of a Maugham’s 
burner. 

The arrangement of the burner may be seen more clearly in fig. 2. 
The gas enters at 7, the air at 0. 

The conical tip p of the external tube is of platinum foil, but the other 
portions are of glass, including the interior tube which is fastened to the 
other by means of a cork. Special care is necessary in finishing the tip 
since the beauty and regular form of the flame depends upon the uniform- 
ity of the fine opening. 

Am. Jour Sc1.—Seconp Series, Vou. XXXII, No. 96.—Nov., 1861. 
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The amount of water to be employed depends of course upon circum- 
stances. With an apparatus of the given dimensions from 25 to 70 litres 


of it were used according as the flame was of moderate size, or the appa- 
driven to its utmost capacity.—(Poggendorff’s Annalen, exii, 634). 
PHOTOGRAPHY.— 

12. A rapid Collodion.—The “ Photographic Notes ” publishes the fol- 
lowing formul: a1 for a ¢ ollodion t ten times more r rapid than ordinary collodi- 
on, takes | is copied without comment in the Moniteur de Ja P hotograp hie. 

Plain collodion, 30 grammes, 
Acetate of soda, - . 0-250 « 
Iodid of cadmium, . * 

This formula we have carefully tried = in our hands it proved abso- 
lutely worthless. E. E. 

13. A rapid dr y process.—Le Moniteur de la P hotographie for August 
gives a formula of Mr. Roman de Wesserling modifying Taupenot's pro- 
cess and giving a dry collodion process as r: apid as the wet process. 

It is essential to havea gun-cotton which gives a transparent collodion, 
and one also which is able to resis st the re peated was shings. The collodi on 
must be neutral. The ether ought to be sp. gr. 0°732 and should not 
redden litmus paper, even after long immersion. 

For landscapes, and copying, a thick collodion is first made as follows— 

1°5 gramme gun-cotton. 
90 cubic centimeters ether sp. gr. 0°732, 
alcohol 95 per ct. 
Of this thick collodion ny 40 parts and add 
35 parts ether, sp. g . 0782. 
25 “ alcohol 95 oat ct. containing 
0°250 grammes iodid of ammonium. 
0250 * cadmium. 
For portraits the formula is varied, viz.— 
1 gramme gun-cotton. 
90 parts sulph. ether sp. gr. 0°732 
10 “ aleohol 95 per ct. 
Carefully filter the collodion, then take 
50 parts of this thick collodion, 
25 “ alcohol containing 5 per ct. iodid of cadmium. 
ig * bromid of cadmium. 
15 ether sp. gr. 0° 732, 


0 ~ D 
= 
| 
| 


Geology. 427 


The sensitizing bath is 
6 grammes pure nitrate of silver 


100 “ water. 
Albumenize with 
110 grammes albumen. 
50 water. 
050 “ iodid of ammonium. 
"025 bromid of ammonium. 


Shortly before exposing the plate it is again sensitized in a bath com- 
posed of— 
8 grammes pure nitrate of silver. 
8 “ glacial acetic acid. 
100 centimeters pure water. 
It is afterwards slowly dipped in fresh water and set up in a dark place 
to dry. 
After exposure develop by a bath of— 
100 grammes water. 
0°5 pyrogallic acid. 


10 acetic acid. 
This developing bath should be heated to 120° Fah. Strengthen by 
re-development with pyrogallic acid. Fix as usual. E. E. 


II, GEOLOGY, 


1. On the Taconic System of Dr. Emmons ; by T. Sterry Hunt, M.A.,, 
F.R.S.—Dr. Emmons while engaged in the survey of a part of the State 
of New York, recognized the existence of a series of sedimentary rocks, 
which he described under the name of the Taconic system, and regarded as 
older than those supposed by his colleagues to represent the Silurian series. 
A similar view bad been maintained by Eaton, but was rejected by most 
of the American geologists, who up to this time have regarded these Taconic 
rocks of Emmons as belonging to the Lower Silurian series. In 1844 Dr. 
Emmons described certain fossils from these rocks, which he supposed to 
be new and to distinguish what he called the Taconic system, regarded 
by him as the true palzozoic base. In 1846 Mr. Barrande discovered in 
Bohemia, beneath the horizon of the hitherto recognized Silurian fossils, 
a new and extensive fauna in what he designated the Primordial Zone. 
The fossils described by Dr. Emmons consisted, besides some imperfect 
trilobites, of a few graptolites, mistaken by him for fucoids, and several 
very doubtful forms which are valueless for the purpose of determination. 
According to Dr. Emmons this system, which he divides into an upper 
and lower portion, has a thickness of 30,000 feet, and extends throughout 
the whole Appalachian chain. He has described it as composed in 
ascending order of, 1. Granular quartz. 2. The Stockbridge limestone. 
3. Magnesian slates. 4. Sparry limestone. 5. Roofing slates (grapto- 
litic). 6. Silicious conglomerate. 7. thestie. slates. 8. Black slates. 
This is not their apparent order of superposition, but Dr. Emmons con- 
ceives that the whole series has been inverted since its deposition. In fact 
the schistose strata 5, 6, 7 and 8, pass successively beneath the magnesian 
slates and limestones, which in their turn are overlaid to the east by the 
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Green Mountain gneiss. This latter formation Dr. Emmons regards as a 
primitive azoic rock, upon which were suc vessively deposited the members 
of the Taconic system, commencing with the quartzite, which forms its 
base, and crowned b yy the black and Taconic slates, which are now, from 
an immense overturn, placed at the bottom of the series, while the ancient 
gneiss lies at the top. It is hardly necessary to say that this supposition 
is wholly unwarranted by the facts. In a paper on American geology 
already cited we have shown that the apparent succession of the rocks of 
the Quebec group is the true one. The black slates are really at its base 
and successive ly overlaid by the conglomerates, roofing slates, limestones 
and quartzites, and the gneiss is a newer rock, being no other than the Sil- 
lery sandstone in an altere ae condition, and as we have there shewn. entirely 
distinct from the Laurentian gneiss. Mr. Emmons has fallen into an 
error, similar to that of Prof. Nichol with regard to the gneiss of the 
Se sottich Highlands, so well refuted by Murchison, Ramsay and Harkness, 
and has consequently been driven, in order to explain the structure of the 
Green Mts. to admit not mer ly an upthrow with Nichol, but a complete 
overturn of the whole palwozoic series in question. As to the geological 
age of this series, Dr. Emmons maintains that his Taconic system occupies 
a position inferior to th Champlain division of the New York system, 
and is consequently beneath the Lower Silurian system of Murchison. 
As we have before shown, however, the fossils of the Quebec group show it 
to be the paleontological « quivalent of the Calciferous sandrock. The 
Stockbridge and sparry limestones, with their accompanying slates (ex- 
cepting only 7 and 8 ,) We conceive to be no other than the ( du ue bee group, 
of which they have both the strat igrap yhical position and the lithological 
characters. Dr. Emmons has maintained that limestones of the age of 
the Calciferous are found overlying the black slates, and has appealed to 
this in proof of the ar tiquity of the whole series, of which he imagined 
these s!ates to form the summit, but inasmuch as these slates are really 
older than the Quebec or Calciferous strata. his argument falls to the 
ground. Mr. Billings has lately found Conocephalites in the red sand- 
rock of Highgate, Vermont, which is supposed to overlie the black 
slates in question. As this primordial genus occurs also in the Potsdam 
sandstone of Lake ( hamplain, the question arises whether these slates are 
palzontologically distinct from the Potsdam, or are only its deep sea 
equivalent, sustaining to the littoral formation of quartzose s sandstone on 
Lake Champlain, the same relation as the great ( Juebec group does to the 
Calciferous se ck of the New York geologists. Dr. Emmons claims 
that the whole of his Taconic system 1s inferior to the Potsdam sandstone, 
which is the admitted base of the Champlain division, but we have already 
shown that the whole of his system, with the probable exception of these 
slates, is of the age of the Calciferous sandrock, the second member of 
that division.* Unless then these lower black slates contain a fauna dis- 
tinct from and older than that of the Potsdam sandstone. there remains 
absolutely nothing of the Taconic system which Dr. Emmons placed 
below the base of the Champlain division. that is to say, below the Pots- 


dam sandstone. If, however, as is probable. these slates contain a fauna 
distinct from the Potsdam they might be retained under the name of the 
* This Journal, May, 1861, p. 401. 
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Taconic formation, as a lower member of the Primordial Zone, to which 
the Potsdam sandstone unquestionably belongs. 

These lower slates in Georgia, Vt., have as already remarked, furnished 
certain trilobites of primordial type which Mr. James Hall has described 
under the name of Olenus Vermontana and Olenus Thompsoni, though 
they are provisionally referred by Barrande to the genus Paradozides. In 
the meantime the only trilobite as yet met with in the typical Potsdam 
sandstone of this region, which is rarely fussiliferous, is Conocephalites.* 
A collection of fossils recently made by Mr. James Richardson in exploring 
the Straits of Bellisle for the Geological Survey of Canada, fortunately 
furnishes the means of determining the relations of the trilobites described 
by Mr. Hall. On the north side of the Straits he found reposing on the 
Laurentian rocks a coarse reddish sandstone holding Scolithus like that 
from the Primal sandstone of Pennsylvania, Resting upon this, and dip- 
ping gently southward, is a limestone in which occur both Olenus Thomp- 
soni and O. Vermontana, with what appears to be an Arionellus, besides 
Obolus, Capulus, and a large spirally marked coral resembling Zaphren- 
tis. These rocks, which evidently represent the Primordial Zone, are 
overlaid by others containing the characteristic fossils of the Calciferous 
sandrock and the compound graptolites of the Quebec group. These 
primordial trilobites then overlie the sandstone with Scolithus, but as we 
have elsewhere observed, that species appears unlike the Scolithus from 
the Potsdam of Lake Champlain, and should not be too much relied 
upon for fixing the geological age of this formation. It is not improba- 
ble that the true equivalent of the Conocephalites and Lingula sand- 
stones of Lake Champlain will be found in some of the strata above the 
Olenus beds of Bellisle. 

We have seen that Emmons, guided by a false notion of the age of the 
Green Mountain gneiss which led him to admit an inversion of the whole 
series, placed the shales which form a portion of the Primordial Zone high 
in the second fauna, above the whole Quebec group. On an entirely dif- 
ferent ground, Hall assigned the shale containing Olenus—two species of 
which genus he described in 1847 in the Ist Vol. of the Paleontology of 
New York,—to the Hudson group. In this, as Barrande shows, Mr. Hall 
felt himself justified by the authority of Hisinger, who in his great work 
on the fossils of Sweden, Leth@wa Suecica, 1837, gives the succession of 
palzozoic rocks in Sweden as follows in ascending order; 1. Fucoidal 
oe 2. Orthoceratite limestone; 3. Alum slates with Olenus ; 

4. Argillaceous slates with graptolites, etc. 

The Olenus slates, said by Hisinger to overlie the orthoceratite lime- 
stone, (corresponding to the Trenton, ) Mr. Hall unhesitatingly regarded as 
the equivalents of the Hudson group, in which Olenus was to be looked 
for as a characteristic fossil, and hence the strata containing these trilobites 
were, on the authority of Hisinger, regarded as belonging to the summit 
of the second fauna. In reality however this order assigned by, Hisinger 
to the formations of Sweden is false, since the alum slate with Olenns lies 


* Mr. Barrande refers to three species of Dikellocephalus indicated by Dr. Bigsby 
as occurring in the Potsdam of New York. It will be seen by referring to his me- 
moir (Quar. Jour. Geol. Soc, 1858, p. 339, compared with p. 420,) that Dr. B, alludes 
only to the existence of these species as described by Owen in the Mississippi valley. 
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below, and the graptolitic slate above the orthoceratite limestone. This 
error of Hisinger is the more strange since he had long .v fore, as Barrande 
shows, indicated the true succession of these rocks, and it is perhaps a mis- 
take of the copyist or printer; it is the more to be regretted as his 
authority had caused it to be adopted by Mr. Hall in America. (Geol. of 
Lake Superior, Foster and Whitney, Il, pp. 298-318.) The alum slate 
with the underlying sandstone re presents in Sweden the primordial zone, 

To Dr. Emmons undoubtedly belon: gs the merit of having recognized 
for the first time the trilobites which are known to bel mg to the primor- 
dial zone, although from incorrect no tions of stratigraphy he placed the 
slates containing them at the summit of the series of rocks to which he 
gave the name of the Taconic system. We have shown that the true 
place of these shales is at the base of the series. and that the remainder 
ef the Taconic system is the paleontological equivalent: of the Calciferous 
sandrock ; it is not yet certain whether these lower shales with a primor- 
dial fauna do not sustain a similar relation to the Potsdam sandstone, in 
which case the whole of the Taconic system would be the equivalent of 
the two lower groups of the Chz amplain division. It yet remains to be 
seen whether Dr. Emmons can retain from the wreck of his system, the 
lower slates as a Taconic formation older than the Potsdam sandstone of 
Lake Champlain, and subordinate to the Primordial Zone, whose fossils 
he was the first to recognize, 

2. Contributions to Paleo ntology, being Dé scriptions of New Species 
of Fossils from the | pper Helderberg, Hamilton and Chemung Groups. 
Albany. August and September, 1861. 8vo. pp. 84.—We have received 
this valuable paper at too iate an hour for critical notice in our present 
issue. It is, as - Author states in a prefat ry note, “ A Continuation 
of Appendix C of » Fourteenth Annual Re port of the Regents of the 
State Cabinet, vublished July, 1861, and contains descriptions of new 
species of Gasteropopa, CerHALopopa and Crusraci A, with notices of 
some of the species before described from the same strata.” 

“The first twenty-four pages were published and distributed in August, 
and the remaining p is published in Septemb r according to the 
imprint at the of each page. The ent pi with illustrations, 
will be republished in the Fifteenth Annual Rer port of the Regents of the 
State Cabinet; and the Author will endeavor to furnish those who may 
receive the accompanying pages, with a copy of the illustrations when 
published.” James HALL. 

Albany, Sept., 1861. 


This is as it should be. The criticisms we took the liberty to make 
on the Thirteenth Annual Report and its Palzontological Supplement 
(see this Jour., [2] xxxi, p. 292), were based upon the want of precisely 
this definite statement of dates of pul ication, It will be satisfactory to 
all naturalists to know that the suggestion has been met so promptly 
by this distinguished Pa leontol ist. We shall take another occasion to 
discuss the contents of Prof. Hall’s memoir, as well as the 14th Annual 
Report of the Regents of State Cabinet. The first twenty pages of the 
Appendix C in which, form as above stated a part of Prof. Hall’s Con- 
tributions, 
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III. ZOOLOGY. 


1. Synopsis of a Course of Lectures given at the Museum of Natural 
History (Paris), in 1850; by M. Iswore Gerorrroy 

[The following synopsis, although by no means new, will be read with 
interest at the present time in connection with the recent discussions on 
the origin of species, especially as it is not generally accessible to Ameri- 
can students. | 

ON SPECIES. 
I. On the Animal Series, and the Parallellic Classification. 


(1.) The various zoological types may be reduced to a serial or pro- 
gressive order. 

(2.) The principle of codrdination of the series resides essentially, not 
as was vaguely said before the time of Lamarck in the greater or less 
perfection or complication of organization, but in its diversification, 
specialization and centralization, which are at the maximum at one ex- 
tremity of the series, at the minimum at the other. 

Thus, at the top, the beings whose apparatus, organs, and tissues are 
the most diversified, whose functions are the most specialized, whose or- 
ganism is the most centralized: at the bottom, the beings whose compo- 
sition is the most homogeneous, in whom the functions are the most come. 
pletely confounded, and the life, in some sort diffused. 

(3.) In the animal series, sometimes the terms succeed each other at 
very close intervals, occasionally even, without sensible interval; some- 
times two consecutive series remain at a great distance from each other. 

The series is then neither regular nor continuous, 

(4.) Neither is it simple. Often, and even most usually, it is double, 
triple, or more complex still, successions of terms manifestly analogous 
being found in two or several groups otherwise distinct. These succes- 
sions of analogous, or as they would be better called, homologous terms 
in different groups, are what we have named parallel series. 

(5.) Hence arise double relations which it is important to know and to 
express. Great attention has always been paid to the affinities which 
unite the varied types comprised in the same group; the knowledge of 
the affinities which bind together the homologous types existing in differ- 
ent groups, is not less necessary to the rational conception of the series 
and to the expression of their natural connections. 

(6.) This expression, it has seemed to us, can be given by the new 
system of classification, known as the paralleilic classification, or classifi- 
cation by parallel series, which is on the whole, but a very simple im- 
provement on the system usually employed. 

Suppose a group n, comprising several secondary types which we shall 
designate by the letters A, B, C, D, £. 

Suppose another group JV, holding the relations with the first which we 
have just indicated, that is to say, of which the secondary types are 
homologous to the preceding. We shall call them, to express at once 
the continued difference and the homology, a, 8, c, d, e. 

Suppose a third group nm, giving similarly a,b,c,d,e. A fourth N, 
giving A, B, C, D, E, and so on. 


* Translated for this Journal by a lady. 
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It is ma:.ifest that the expression of the multiplied relations, existing 
between all these terms will be obtained, if on the one hand, the terms 
of each series, A, B, C, &e., a, b,c, &c., follow each other without the 
intercalation of any foreign term; and on the other, if the homologous 
terms of the various series, A, a,a, B,b, b, &c.. are placed in apposition 
to each other. The parallellic classification satisfies these two conditions 
by the following combination, simple enough to be seized at a glance: 


A a a A 
3 b b B 
c 
D d d D 
E e e E 
F j f F* 


(7.) There exist, so to speak, paralielisms of all degrees. The species 
of one and the same genus, the genera of one and the same family, often 
form parallel series; it is sometimes thus (to go no higher) with the 
classes of the same branch. The word type, just now employed, may 
then receive any given value, provided that by group is understood a 
division of the degree immediately superior. 

The parallellic classification has been, for eighteen years, (in 1850) 
applied by various authors to the greater part of the branches of Zool- 
ogy, Anthropology, Feratology and Botany. 


II. Summary of lessons on the question of species. 


(1.) The characters of Spe cies are not absolutely fixed, as many have 
said, still less indefinitely varied, as others have maintained. They are 
fixed for each species, so long as it is perpetuated in the midst of the 
same circumstances. They become modified if the surrounding circum- 
stance change. 

(2.) In the latter case, the new characters of the species are, so to 
speak, the resultant of two contrary forces; the one modifying, is the 
influence of the new surrounding circumstances: the other conservative 
of the type, is the hereditary tendency to reproduce the same characters 
from generation to generation. 

In order that the modifying influence should predominate, in a very 
marked manner, over the conservative te nde ney, it 1s necessary then that a 
species should pass from the circumstances in the midst of which it was 
living, into a new and very different totality of circumstances; that it 
should change, as has been said, its surrounding world. 

(3.) Hence the very narrow limits of the variations observed amongst 
wild animals, 

Hence also the extreme variability of domestic animals. 

(4.) Amongst the former, species remain generally in the places and 
the conditions where they are established, or remove from them as little 
as possible; for their organization is in harmony with these places and 
conditions, and would be in disagreement with other surrounding cir- 
cumstances. 

* For greater simplicity we have here supposed the four eeries equally extended, 
and without gaps. In reality it is scarcely ever so. For example, there might be 
A,B,D,£E, F; a,c,d, f, &c. The series are not the less manifestly parallel, only, 
some terms remain without homologues. 
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The same characters must then be transmitted from generation to gen- 
eration. 

Circumstances being permanent, species are so likewise. 

(5.) Already, however, the permanence, the fixity are not absolute. 
The gradual expansion of a species on the surface of the globe is, at 
length, the necessary consequence of the multiplication of individuals. 
Other causes, of an order less general may also bring about partial dis- 
placements. Whence, especially at the limits of the geographical distri- 
bution of the species most extended, arise notable differences of habitat 
and climate, which, in their turn lead inevitably to secondary differences 
of regimen and even of habits. To these various kinds of differences 
correspond races characterized by modifications in color and other exterior 
characteristics, in proportion and form, and sometimes even in internal 
organization. 

(These races have been arbitrarily considered, sometimes as local vari- 
eties, sometimes as distinct species). 

(6.) Among domestic animals, the causes of variation are much more 
numerous and more potent. In a long series of experiments which, 
though undertaken with a merely practical object, have no small theo- 
retic importance, species of various classes, to the number of about 
forty, have been constrained, by the intervention of man, to quit sav- 
age life, and bend to very different habits, regimen and climates. The 
effects obtained have been in proportion to the causes; there have been 
formed a multitude of very distinct races; amongst them several offer 
characters equal in value to those by which genera are commonly dif- 
ferentiated. 

(7.) The return of many of the domestic races to the wild condition 
has taken place on various points of the globe: thence, a second series 
of experiments inverse to the preceding, and furnishing the counter-proof. 
If domesticated animals are replaced in the circumstances in the midst of 
which their wild ancestors existed, their descendants, after some genera- 
tions, resume the characters of the latter. They only assume analogous 
characters if they are restored to savage life under conditions analogous, 
but not identical. 

(8.) To resume: the observation of wild animals already demonstrates 
the limited variability of species. 

The experiments on wild animals domesticated, and on domestic ani- 
mals returned to the wild condition, demonstrate it more clearly still. 

The same experiments prove, moreover, that the differences produced 
may be of generic value. 

(9.) The truth or error of a doctrine may almost always be brought to 
light by the value of the consequences derived from it. 

The theory of limited variability may lead to rational solutions with 
respect to questions completely insoluble for the partisans of absolutely 
fixity, or which the latter can only resolve by aid of the most complex 
and improbable hypotheses. 

(10.) It is thus with the fundamental question of anthropology. The 
common origin of the various human races is rationally admissible in the 
point of view of variability, and in this point of view alone. In order to 

Am. Jour. Sc1.—Seconp Srrres, Vou. XXXII, No. 96,—Nov., 1861. 
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admit it with us, the partisans of fizity have been forced to conclude 
against their own principle. 

(11.) In palzontology, to the theory of limited variability corresponds 
a simple and rational hypothesis, that of jiliation ; to the doctrine of 
fixity, two hypotheses equ: ally complicated and i improbable, that of succes- 
sive creations and that called translation. 

According to the hypothesis of jfiliation, the existing animals are 
sprung from analogous animals which have lived in the pre vious geologi- 
cal epoch. We may, for example, seek the ancestors of our elephants, 
rhinoceroses and crocodiles amongst the elephants, rhinoceroses and croc- 
odiles of which palzontology has shown us the antediluvian existence. 

This hypothesis has been rejected as irreconcilable with the fixity of 
species, because of the specifie differences which exist between the ancient 
animals and their modern analogues. To the simple explanation of these 
differences by changes taking place, from one geological period to an- 
other, in surrounding circumstances, has been preferred the hypothesis of 
several successive creations, and, more recently, that of translation. To 
resume the example quoted above: these two hypotheses agree in admit- 
ting the complete extinction of the ancieut species of elephants, rhinoce- 
roses and crocodiles; but the first replaces them by the elephants, rhinoc- 
eroses and crocodiles of the new creation ; the second, by the actual species, 
supposed to be pre-existant, with all their present characters, on some 
other point of the globe which had remained unknown. Of these three 
hypotheses, that which springs from the theory of variability is incontes- 
tably the most simple and least conjectural. For this reason, it may al- 
ready be presented as the most probable. 

(12 .) But it has not alone this advantage over the others. 

It can be, and is even now, verified in its application to various partic- 
ular cases.* 

(13.) Moreover, it is confirmed by various considerations in presence of 
which it seems difficult to maintain the ow two hypotheses. Without 
insisting on that of successive creations, we shall confine ourselves to pla- 
cing here in opposition, in two of their consequences, the hypothesis of 
filiation and that of translation. 

(14.) According to the first, the existing animals should be descended 
from animals merely analogous ; according to the second, from animals 
similar to themselves. Now the preservation of the same characters at 
all periods, would suppose the existence, at all periods also, of the same 
surrounding circumstances, which is inadmissible, 

(15.) In the hypothesis of filiation, the number of species might vary, 
becoming greater or less from one geological _ to another; for if at 
each revolution, there has been an extinction of a portion of the species, 
those which remain must have undergone modifications, various according 
to circumstances, and which may have ac quire (| the Vi alue and pe rmanence 
of specific characters. In the opposite hypothesis, at each revolution a 
portion of the species disappears; the others remain what they were: 
they are displaced, but without undergoing organic modifications. Con- 
sequently, the extinctions are here without any possible compensation. 
Then, according to this hypothesis, the number of animal and vegetable 
species must have gone on constantly decreasing; there would be a pro- 


* Which has been demonstrated in the Course of Lectures of 1847. 
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gressive diminution, a depopulation of the globe: the two hundred and 
sixty thousand animal and vegetable species which, according to the 
most recent estimations, now cover the surface of the earth, would be 
but the wrecks of a creation infinitely richer in past times. 

Such is the consequence to which the hypotheses of absolute fixity and 
of translation naturally lead: each will judge how far it agrees with the 
notions that we possess on the ancient condition of the globe. 

(16.) The substitution of the theory of limited variability for the 
hypothesis of absolute fixity renders necessary a new definition of species. 

To approach as nearly as possible the definitions most in use, and for 
the moment, considering only the existing order of things, we shall say: 

Species is a collection or succession of individuals characterized by a 
combination of distinctive features, the transmission of which is NATURAL, 
REGULAR @nd INDEFINITE in the existing order of things. 

The possibility of ‘distinction, the natural and regular transmission, 
stability and permanence equal to those of the present condition of the 
globe—such are the three essential elements of this definition of species. 

A few words are necessary to explain the terms of it. 

Hybrids are not generally unfruitful, as has often been said ;* they can 
transmit their characters, always mized. Hybrid races are not propa- 
gated with the constancy and regularity observed in species; they soon 
die out, or return by the effect of crossing, to one of the species whence 
they sprung. The transmission is then neither regular nor indefinite. 

It is the same with monstrous or anomalous races. 

Domestic races approach much more nearly to species. Amongst 
those which are very ancient, and which have thus acquired a great 
fixity, the transmission may even be said to be regular ; it may be indefi- 
nite, and as durable as the existing order of things, but only by the in- 
tervention of man, which is necessary t> maintain the races as it was to 
ona them. The transmission is not then natural. 

On some Objects of Natural History from the Collection of Mr. Du 
Chaitin ; by Prot. Owen.—Prof. Owen's first knowledge of the zoological 
collection was derived from a letter sent by Mr. Du Chaillu, dated Gaboon, 
June 18, 1859, and received in the British Museum in August, 1859, in 
which Mr. Du Chaillu specified the skins and skeletons of the gorilla or 
n’gena, kooloo-kamba, nschiego, and nschiegombovie which he had col- 
lected, offering them for sale, with other varieties, to the British Museum. 
Prof. Owen replied, recommending the transmission of the collection to 
London for inspection, with which recommendation Mr. Du Chaillu com- 
plied, bringing with him all the varieties he had named, with other objects 
of natural history, from which he permitted selection to be made. The 
skins of the adult male and female of the young of the Troglodytes gorilla, 
afforded ample evidence of the true coloration of the species. In the 
male, the rufo-griseous hair extends over the scalp and nape, terminating 
in a point upon the back. The prevalent grey color, produced by alter- 
nate fuscous and light grey annulations of each hi air, extends over the 
back, the hair becoming Tonger upon the nates and upon the thighs. The 
dark fuscous color gradually prevails as the hair extends down the leg to 


* We have given proofs of this that cannot be refuted, by uniting in two tables 
the indications relative to hybrid Mammifers and Birds, and ‘to their produets. 
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the ankle. The long hair of the arm and forearm presents the dark 
fuscous color; the same tint extends from below the axilla downwards 
and forwards upon the abdomen, where the darker tint contrasts with the 
lighter grey upon the back. The scanty hair of the cheeks and chin is 
dark; the pigment of the naked skin of the face is black. The breast is 
almost naked, and the hair is worn short or partially rubbed off across the 
back, over the upper border of the iliac bones, in consequence, as it 
appears, of the habit ascribed by Mr. Du Chaillu to the great male gorilla 
of keeping at the foot of a tree, resting its back against the trunk. The 
skin of the great male gorilla, as mounted in the British Museum, exhibits 
two opposite wounds,—the smaller in front on the left side of the chest, 
the larger close to the lower part of the right blade-bone. Two of the 
ribs in the skeleton of this animal are broken on the right side near where 
the charge had passed through the skin in its course outwards. These 
marks correspond with the account of the slaughter of the great gorilla 
given by Mr. Du Chaillu. Prof. Owen proceeded to describe the color of 
the female gorilla, which, it appears, was generally darker and of a more 
rufous tint than the male. In one female the rufous color so prevailed as 
to induce Mr. Du Chaillu to note it as a red-rumped variety. In the young 
male gorilla, 2 ft. 6 in. in height, 1 ft. 7 in. in the length of the head and 
trunk, and 11 inches across the shoulder, the calvarium is covered with a 
well dressed “ skull-cap” of reddish colored hair. The back part of the 
head behind the ears, the temples and chin are clothed with that mixture 
of fuscous brown and grey hair which cover with a varying depth of tint 
the trunk, arms and thighs. The naked part of the skin of the face ap- 
pears to have been black, or of a very dark leaden color; a few scattered 
straight hairs, mostly black, represent the eyebrows. A narrow moustache 
borders the upper lip, the whole of the lower lip and sides of the head 
are covered with hair of the prevailing grey fuscous color. The rich series 
of skulls and skeletons brought home by Mr. Du Chaillu illustrate some 
most important phases of dentition. These phases were specified by Prof. 
Owen at length. The deciduous or milk dentition, it was remarked, were 
in the youngest specimen of the gorilla something similar to those of the 
human child, but an interspace equal to half the breadth of the outer 
incisor divides that tooth from the canine, and the crown of the canine 
descends nearly two lines below that of the contiguous milk molar. The 
deciduous molars differed from those of the human child in the more 
pointed shape of the first, and much larger size of the second. The den- 
tition of the young gorilla corresponds best with that exemplified in the 
human child between the eighth and tenth years; the difference, however, 
is shown in the complete placing of the true molar, whilst the premolar 
series is incomplete. It was worthy of remark, also, that in both speci- 
mens examined the premolars of the upper jaw had preceded those of the 
lower jaw, and that the hind premolar has come into place before the 
front one. In the later development of the canines and the earlier devel- 
opment of the second molars of the second dentition the gorilla differs, 
like the chimpanzee and the orangs, from the human order of dental 
development and succession. An opportunity of observing this order in 
the lower races of mankind is rare. Prof. Owen availed himself of the 
opportunity in the case of the male and female dwarf Earthmen from 
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South Africa, exhibited in London. He found dentition at the phase 
indicative of the age of from seven to nine in the English child; other 
indications agreed with this evidence of immaturity. The children were 
dressed and exhibited as adults. Both showed the same precedency in 
development of canines and premolars which obtains in the whole race. 
Referring next to the variety of the chimpanzee brought by Mr. Du Chaillu 
from the Camma Country and from near Cape Lopez, Prof. Owen 
remarked that this species accords specifically in its osteclogical and 
hirsute development with the Troglodytes niger. It is stated by Mr. Du 
Chaillu to be distinguished by the natives of Camma as the nschiegom- 
bovie from the common chimpanzee ( 7'roglodytes niger), called by them 
the nschiego. From the character of the skins of the male and female 
specimens of this species brought by Mr. Du Chaillu to London, Prof. 
re would have deduced evidence of a distinct and well-defined variety 

Troglody tes.—Atheneum, Sept. 14, 1861. 

2 On the Height of the Gorilla : by Dr. J. E. Gray.—Much differ- 
ence occurs in the statements of travellers and others with reference to 
the height of the great African ape. Bowdich, the first traveler by whom 
it was mentioned, under the name of Jngéna, states it, on the authority 
of the natives of the Gaboon, to be gene rally five feet high; but, in some 
recent notices, it has been asserted to reach the height of six feet two 
inches; and the specimen exhibited at the meeting of German natural- 
ists at Vienna is said, on good authority, to have measured more than six 
feet in height. The measurement of a stuffed skin without bones is 
necessarily delusive, depending as it does, firstly on the mode in which 
the skin has been originally prepared, and, secondly, on the extent to 
which the artist may be disposed to stretch it. Such measurements are 
not to be relied on unless they are in accordance with those of the bony 
skeleton; and it, therefore, occurred to me that it would be desirable to 
measure the long bones of the limbs of the different skeletons existing in 
the British Museum, the osseous structure giving the only certain dimen- 
sions on which reliance can be placed. The skeletons in the British 
Museum are six in number, viz: 1. A skeleton, obtained from Paris by 
Prof. Owen, and mounted in the best French manner. 2, 3, 4. Skele- 
tons of male, female and young, purchased from Mr. Du Chaillu. 5. A 
skeleton of a male, purchased at Bristol, of which we have also the stuffed 
skin, 6. An imperfect skeleton, purchased from M. Parzudaki, of Paris. 


| = | 
ig le le le 
Measurement in inches 
Articulated specimen from Paris, - - - - (17 |14 |18 144)114,103 
Skeleton from Du Chaillu’s stuffe d epecimer n (c: called the 
“King of the Gorillas”), - - - - (163,14 |184138/11 | 98 
Skeleton of young male, from ‘the n purchased 
at Bristol,- - 43 11 |15 94 
Imperfect purchased of M. P aki, -- 2 {11 |10 94 


l 

Skeleton of female purchased of Mr. DuChaillu, - - {13 /11 |103)11 9/7 

Skeleton of young male, purchased of Mr. Du ¢ haillu, - 12 114! 94 10 | 83) 7 


The measurements of the several bones of each of these ibdios are 
given in the accompanying table. 
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They were taken by Mr. Gerard with a tape measuring inches and 
qvarters of inches only, but are quite sufficient for a comparison between 
the specimens themselves, and as affordin: g materials for determining the 
ac ual height of the animal. As the largest of these (viz., the Paris 
specimen, photograp we 1 for the Trustees of the British Museum by Mr. 
Fenton) stands five feet two inches in height, we are justified in conclud- 
ing that to be in all probability the extreme natural height of the full 
grown animal.— Atheneum, Sept. 14, p. 348. 

4. Cambridye Museum of Comparative Zoology.—The labors of Prof. 
Agassiz and the intelligent patronage of the Commonwealth of Massachu- 
setts in establishing the new Museum of Comparative Zoology at Cam- 
bride, have found an appreciative eulogist in Prof. Owen in his recent 
communications to the London Athenzum. on the importance of estab- 
lishing in London a national museum of Natural History. Prof. Owen 
had estimated the area required for such a museum as he contemplates, 
with a forecast of thirty years accessions, to be not less than five acres of 
land, and he is agreeably confirmed in this estimate by finding that this 
area is the same allotted at Cambridge to our new museum. We had 
marked this whole communication for extract, but cannot find space for 
it at present. Prof. Agassiz in a Jate letter says, “| am now hard at work 
perfecting the int: rnal arrangement of the collectix ns which begin to 
outgrow my strength. We want an addition to the present building 


larger than it is, for more than half the specimens on hand are not yet 
exhibited.” 
IV. ASTRONOMY AND METEOROLOGY. 


1. Discovery of the 71st Asteroid.—August 13, 1861. about 114, M. 
Luther at Bilk near Duss idorf discov red a new asteroid which appeared 
as a star of the 11th magnitude, <r the number of asteroids now 
known 11, ts daily motion was —16 rR ioht Asi ension, and +2! in 
Declination. It was observed at Bonn on ie 15th, and at Mannheim on 
the 17th of August. This planet has been named Niobe, 


2. Re-discovery of Pseudo Dap hne. August 27, 1861, M. — 
schmidt of Paris ré aiscovered the pianet which he dis scovered Sept. ¢ 
1857, and which has received the name of Pseu lo-Daphne. The his ri 


of this planet is very On the 22d of May, 1856, M. Gold- 
schmidt of Paris, discovered a new planet of the 11th or 12th magni- 
tude. He observed it again on the 25th, but on neither occasion was he 
able to locate the pla et accurately for want of suitable instruments. On 
the 3lst it was observed at Marseilles: it was obs: rved at Berlin, June 1, 
2, and 3d, and it was observed at Vienna, June 2d and 4th. The planet 
being now quite faint and difficult to observe, was no longer followed: so 
that ‘the reliable observat ns Only embrace an interval of four days, and 
the arc described in this interval was but little mor than one degree. 
From this stall are it was r quired to deduce the elements and compute 
an ephemeris for the planet’s return to 0} 7 


pposition in Sept.-1857. 
M. Pape of the Altona Observatory « mputed the best orbit he was 
able from these observations. and publishes ephemeris for the approach- 
ing Opposition. Anticipating the difficulty of finding the planet, the 
astronomers at Oxford, Paris, Berlin, Vienna, Altona and Bilk agreed 
upon a joint search, each observer selecting a portion of the heavens 


which he would specially explore. 
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Sept. 9th, 1857, M. Goldschmidt of Paris announced that he had re- 
discovered Daphne, only about two degrees from the place assigned by 
the elements of Pape. The planet was afterwards observed at Bilk, 
Leyden, Bonn, Berlin and Cambridge, and was followed till Sept. 30th. 
On computing the orbit from the observatious of 1857, it was found that 
the elements differed very materially from those which M. Pape had ob- 
tained; and indeed these new elements would not represent the places of 
Daphne in 1856, within more than 12 degrees. This discrepancy was 
first announced by M. Schubert, in Sept. 1858; and he of course concluded 
that the planet discovered by Goldschmidt Sept. 9th, 1857, and which 
was supposed to be Daphne, was not Daphne, but a new planet. M. Gold- 
schmidt accordingly gave the new planet the name of Pseudo-Daphne. 

M. Luther at Bilk made a careful computation of the orbit of Pseudo- 
Daphne, and published an ephemeris for the next opposition in December, 
1858, but the planet was not found. 

M. Luther again computed the planet’s place for the succeeding oppo- 
sition in March, 1860; but as, on account of its distance, its brightness 
should be only one-fourth of its brightness in Sept. 1857, there was not 
much encouragement to prosecute the search, and the planet was not 
seen in 1860. He however remarked that at the next opposition in Au- 
gust, 1861, the planet should appear of the 10.11th magnitude, or 
somewhat brighter than in 1857, and he accordingly published an ephem- 
eris to guide astronomers in their search for it. The planet was discov- 
ered by M. Goldschmidt Aug. 27th, 1861, 

in R. A, 25™ 5% Dec. —6° 48’ 5”. 
Its place according to the elements of Luther should have been 

in R. A. 21h 2m 128 Dec, —4° 49"°5. 
The observed place therefore differed from the computed place 

in R. A. 36™ 165 Dec. 2° 0’, 

or about ten degrees in are. This error is not very great, when it is con- 
sidered that the planet’s place was computed from an arc of less than 
four degrees, described four years previous. It is presumed that Pseudo- 
Daphne will not again escape from the watchful eye of astronomers; but 
Daphne seems entirely lost, and can only be re-discovered by the same 
systematic search by which it was discovered in 1856. 

8. Comet II, 1861. (Continued from p. 165).—Captain Earle of the 
ship Jireh Swift reports that the comet was seen from the ship in lat. 
34° 19 S. long. 179° 55’ E. on the 18th of May. 

On the 25th the tail was 10° long, and on the 26th 15° with a slight 
curve, the round side being presented to the N.E. Time 55 10™ p.m, 
lat. 50° 43’ S. long. 163° 8’ W. G. P. Bonn, 

Director of the Observatory of Harvard Coll. 

From the Astronomische Nachrichten, No. 1324, we learn that the 
comet was seen at the Observatory of Sydney, New South Wales, on the 
13th of May. On the 27th of May the comet was but just visible to the 
naked eye. On the 8th of June, it was very conspicuous to the naked 
eye, being equal to a star of the fourth magnitude. It continued to 
increase in brilliancy, and on the 21st of June, the tail subtended an angle 
of about 18°. 
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METEOROLOGY.— 

4. Notices of Meteoric Masses ; by Director Hamnincer.—Below we 
give additional abstracts of Director Haidinger’s recent papers on mete- 
oric subjects and intend to publish in the January number of this Journal 
a more complete account on the nature of meteorites by the same author. 

The following additions and explanations to the abstracts already pub- 
lished in this volume, p. 135, are given in a letter of Director Haidinger 
to Dr. Genth, dated Dornbach, near Vienna. Ju y dist, 1861. 


“The stone of Per page 143], is no other th vat of the fall at Quenggouk, 
near Bassein in Peg D ber 27th, 18 page 142. My excellent friend, Mr. 
Oldham, Superintender f ( ‘ ndia, sent the first speci- 
men with only the k } because at that time he had not yet received the 
more accurate notices respecting the fall. But I was not willing to keep back the 
first account of all the Ca i meteorites, till I received more detailed informa- 


tion, because I could i upon receiving it by a given day, and so I gave it 
with the year of discoy 1, merely by gu When Mr. Oldham sent the ad- 
tional notices I corrected first erroneous statement in the memoir ‘on the falls of 
Quenggouk and Dhurm But there is still another point relating to the Queng- 


gouk fall and meteorites, very properly adverted to in Prof. Silliman’s note, page 
139. I had inferred from Mr. Oldham t that th pec he sent to us, 
weighing 1 tb % loths, was one of the aeroli juite ¢ just in the condition in 
which it had fallen. T! I len was only partially crusted over. But it now ap 
pears I was mistaken in 1 rom a later communication I learned that it was 
only a fragment of a larger mete which weighed 4 tbs 1 oz. 30 ¢rs. Then 
likely enough, this aerolite was also crusted over the whole su As yet I have 
no answer to a definite « st put to I but Iam conv that “the third 
stone of those which fell, wa so crusted all over. The question of a thinner crust 
covering a part of the surface of aerolit so adverted to in one of my papers 
—read July 5th, 1860, II, Einige neuere Nachrichten iiber Meteoriten, namentlich 
die von Bokkeveld, New Concord, 7) 1 «&c., particularly as related to that of 
Trenzano, page 570, note. If an aerolite should hap 

pen to burst at the point C, the end of its cosmi: - M 
course, it may indeed have a thin crust formed in the <8, 
very moment of bursting wness of th ri Te 
course or real fall, the downfall, will not presel 

same probability. B if in the diagram > 
arresting of the meteor should not take place 1 

single point only, but with several fits or start t were and with several reports 
too, or when either parti by scaling off or a stone bursting perhaps at B, before 


the whole cosmic course in the atmosphere AC be completed, then there might 
remain room enough in the space between B and C to have a new and thinner crust 
} 


formed, and particularly also a sufficient degree of velocity, th already near 
the end of the cosmic impulse. I find that tl paper of mine has never been 
sent to Prof. Silliman. I enclose it now here and bi yu will kindly add it to the 
collection. * * * * ; 

With the kindest regards and many thanks n, ever most truly yours 

Wa. Harprncer. 

P. S—I must still add another ex tion relative to the movement of the 
Quenggouk-Pegu meteor \t first it wa t quite clear, where the starlike appear 
ance had originated, I m« n what q r of the compass. “If” it appeared 


in E.N.E. first and then had gone down to the eastward, it must have first come in 
the direction W.S.W.! Now I wrote again to Mr. Oldham on the subject and had 


from him the decided reply that the meté when seen from the steam-frigate Semi- 
ramis, was moving, as nearly as could be remembered. fy W.N.W. to the East- 
ward. This would give a course much less violently curved and crooked and in- 


deed much more natural and probable. Mr. Oldham intended to have some addi 
tional questions put in order to ascertain the position still more exactly if possible. 

This is another very great desideratum in the history of meteorites, the question 
which quarter of cosmic space they come from, the motion of each of the meteors 
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being conceived to take place in a straight line with a velocity such as is observed or 
calculated from data, but this is a most difficult subject, though in some cases at 
least not altogether impossible of solution. 

The Parnallee stone of 28th Feb., 1857, came nearly from the constellation of the 
Fishes ;—I gave some notice of that meteorite in our meeting of Academy of the 
4th of July ; of a new aerolite, or rather one not yet described, in the Government 
Central Museum at Madras, which fell Jan. 24, 1852 I gave some notice on the 20th 
of June, as alsu on the 8th of April and 6th of June, notices of large masses of me- 
teoric iron, found near Melbourne, Victoria, two of them valued at about 1} ton, 
one 5 to 6 tons from the Dandenong ranges and near Western-Port. W. H. 


1. Meteors resembling that remarkable one, observed on July 20th, 
1860,* over a space of more than 1000 miles, from Lake Michigan to 
Long Island, are of rare occurrence. Notice of an analogous one was 
given by Dir. W. Haidinger at the meeting of the Imperial Acad. at 
Vienna of February 7th, 1861. 

This was observed by Dr. Gustave Tschermak, immediately after sun- 
set about 74 o'clock, some evening in August, 1848 or 1849 at Littau, 
N.W. of Olmiitz, in Moravia, as two fireballs or rather distinctly pear- 
shaped meteors of the greatest brilliancy, the first about three times as 
large as the area of the moon and larger than the second. He observed 
them at an altitude of about 11° in W.S.W., moving towards S.W. and 
disappearing at about 5° above the horizon behind a little house. The 
phenomenon lasted about 15 seconds; no sound was heard. 

Several analogous phenomena are mentioned in Chladni’s work, “ Ueber 
Feuer-meteore.” 

Before the year 1800 only two, and these, not very accurate accounts 
are recorded, the first of five fireballs, which are said to have fallen a few 
days after the 30th of November or (according to others) on the 12th of 
December, 1642, between Gran and Ofen; the second was noticed by the 
Due de Guise,+ who saw on the 8th of January, 1648, one fire-ball sepa- 
rate into three parts, which afterwards re-united. 

Hardly belonging to this class are the two small fireballs, about twice 
as large as Venus, which were observed in the middle of August, 1800, at 
9 p.m. near Halle, moving in a southwesterly direction, because the sec- 
ond appeared five minutes after the first, corresponding in the orbit of the 
earth to a distance of 6000 miles. 

The phenomenon of April 15th, 1804, at 93 Pp. M., shows more analogy 
with the case of July 20, 1861. Luminous points followed this (1804) 
meteor moving somewhat downwards from S. to N.; another was ob- 
served at Géttingen, Sept. 16th, 1815, after 9 p.m. where eight or ten 
smaller ones followed a fireball in the same direction. 

Still greater similarity was shown by the brilliant fireball of July 17th, 
1818, between 9 and 10 p.M., as seen at Montpellier, Vermont.[ A 
pear-shaped ball of the size of full moon with its broader end towards 
the earth, having the appearance of a solid body, and immediately fol- 
lowed by two smaller fireballs. 

Arago§ gives in his list a phenomenon, the fireball of Collioure, Dept. 
of East Pyrenees of February 21st, 1846, consisting of two large lumin- 


* This Jour., a, xxx, 293. 
+ Memoires du Duc de Guise, 2d ed., Paris, 1668, p. 323 
{ Journal of Science of Roy. Inst. Lond., No. xi, vol. vi, p. 160. 
§ Populaire Astronomie, herausgegeben von Dr. W. G. Hankel, 1859, p. 219. 
Am. Jour. Sc1.—Seconp Series, VoL. XXXII, No. 96.—Nov., 1861. 
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on the coast at Western-Port. The small block lies in 38° 8’, the larger 
in 38° 11'S. (about 145° 15’ E. of Greenwich), the first 107 feet, the 
second 127 feet above tidewater. 

The masses showed no polarity, except that resulting from the earth’s 
magnetism. The lower end of both pieces was a strong south pole, the 
upper a strong north pole; the longitudinal axis of the large piece, which 
is about five feet long, lies exactly in the magnetic meridian of the lo- 
cality. It is the intention to bring the smaller mass to Melbourne. 

4. On the occasion of the departure of Theodore von Heuglin to his 
travels in Africa, Dir. W. Haidinger made some suggestions with regard 
to observations during the journey, of meteors and meteoric stones or 
irons, whether recent or of former periods. 

The observations are to be noted with as much accuracy as possible 


upon tables, on which hemioramas _N N.E E. SE s 

are prepared after the manner of = 

Mercator’s projection. The an- Ax | 

nexed sketch for example, repre- 60° 60° 

sents a fireball, A, which appears | 

at N.N.E. at an altitude of 70°, 30°} } 30° 

and goes down in a straight line 

to 10° S.E. The following points 
N.E. E. SE. 


are to be taken into consideration. 

(1.) The exact geographical situation; the situation as respects the 
constellations is not necessary, because that always can be found from the 
geographical position and the time. 

(2.) Statement of time— hour, day, month and year. 

(3.) Size compared with that of the full moon. 

(4.) Form, whether round, pear-shaped, and in what direction, etc. 

(5.) It is very important to notice, whether the meteor was first seen 
as a star, constantly increasing in size. 

(6.) Duration of the phenomenon. 

(7.) Whether it disappears like a star or in its full size, with statements 
of any additional circumstances. 

(8.) Colors. 

(9.) Phenomena of sound. 

(10.) Circumstances connected with the fall itself. 

(11.) Whether the material consists of iron or stone or any other sub- 
stance. 

(12.) Whether the fallen body is glowing or hot, or warm, perhaps 
warm on the surface, whilst cold inside. 

It is of the greatest importance to collect and send on such substances ; 
but since iron-masses are often very large and heavy, fragments ought to 
be taken, with careful drawings and measurements of the whole mass. 

F, A. Gru. 

5. Remarkable Meteor, Oct. 4, 1861.—On Friday, Oct. 4, 1861, at 
7h 20m p.., a brilliant meteor was seen at New Haven, shooting over- 
head from W. to E., and leaving a long bright track, from Cygnus to 
Cassiopeia, which was visible at least 120 seconds, slowly assuming a 
serpentine form. It was also seen at Litchfield, Conn., with like appear- 
ances, 
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[Remarx.—The following paper by Prof. Twining was re- 
ceived too late to find its proper place among the original 
memoirs. But as it contains suggestions of much importance 
applicable to the succeeding return of the November meteoric 
shower, it seems proper to publish it without delay.— Eas. | 


6. Observations respecting the Periodic Meteors of August; by 
C. Twinina. 


Upon every occurrence of the August meteors, which I have noticed 
with critical attention, my observations have been directed especially to 
the position of the “Radiant.” Of the conclusions arrived at there are 
two of special interest : 

First ; The position of the radiant is probably capable of a far more 
exact determination than is ordinarily supposed, or than could have been 
anticipated. 

Second; The radiant is apparently subject to a motion of several de- 
grees from day to day, and one which exhibits some remarkable points 
of agreement in the comparison of one year’s positions with those of 
other years. 

The accompanying fragmentary plane chart will illustrate these con- 
clusions in detail. Upon it are projected lines of declination and right 
ascension, with the position of a few stars—all taken graphically from 
the North Polar Star Chart of the British Society for the Diffusion of 
Useful Knowledge. My observed positions of the radiant are also given 
by a minute circular disc, together with the year and the day of the 
month for each position. I have also distinguished the positions of 
each year considered as a series or group by tracing a fine line consecu- 
tively from position to position. By this grouping of the observations 
into distinct series, the eye will at once discern the correspondence, or 
want of correspondence, in the position and motions of the several years, 
It should be observed that the positions were determined in different 
localities in different years. The observations of 1855 were made at New 
Haven, those of 1858 at Cleveland, Ohio; that of 1859 at Boston, and 
those of 1861 again at New Haven. Whether this variation of locali- 
ties has varied the groups or series compared with the same as they 
would have been seen from one and the same point of observation, is a 
question which I am inclined to answer in the negative. but not with 
entire confidence. Undoubtedly parallels and meridians and the time 
of day will affect the radiant positions unless the primary relative velo- 
city of the meteors and the earth is so great as to make that deviation 
of orbit which is consequent upon the earth’s attraction not a large one, 
The times of day were not always the same for the positions in the 
chart; but they were always within either about half an hour earlier or 
three hours later than the initial instant of the morning whose date is 
applied to the position. Thus a position taken on the 10th may have 
been as early as 114 p.m. of the 9th or as late as 3 a.m. of the 10th, 
—more frequently the latter than the former. 
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I confess to an apprehension lest the above positions should be sus- 
pected of having undergone some sort of empirical accommodation to 
bring them into correspondence. It is a fact however that my memory 
always dropped the results as soon as recorded, and the record was not 
at hand for consultation from year to year. Moreover, some of the 
series exhibit erratic changes which neither judgment nor imagination 
could be tempted to originate. I remark, in passing, that the positions 
were always determined by employing the best accessible star charts, 
and, although the charts were modern, their epoch may have varied 
among themselves a little—say not to exceed half a degree of position. 

It is very clear that many of the meteors which are properly marked 
“conformable” do not describe a flight that can be traced back exactly 
to the radiant. It is also true that the “non-conformable” meteors 
often appear, in small numbers—three to five—to have a common point 
of divergence in some quite distant locality of the heavens. What then 
—it may be asked—s this “radiant” whose position can be marked so 
definitely. 1 reply—it is not a point of exact apparent divergence of all 
the conformable meteors, but it is such a point for the great mass or 
assemblage of them, so far as one observer can judge; and it is also, under 
the same visual limitation, the centre of that area within which the 
others would project back their lines or directions. The process by which 
it is found has been, in my own case, the following:—The first few 
meteors—say five to seven—determine the locality rudely. Fixing our 
attention primarily upon this locality we are soon supplied with some 
contiguous and very definite flights which cut the area in a line that can 
be traced and kept in mind. It may be that this line will be shifted 
laterally by other nearly parallel flights. We next look with interest for 
other flights crossing the first at right angles or at a large angle; and 
when a few such are obtained they limit our area to a narrow central 
space subject only to slight shiftings one way or another according to 
judgment continually and rigidly exercised in view of the successive 
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flights which can be br ght into comparison with it. Thes flirhts 
should not ordinarily, y distant from the central area In fact the 
very abbreviated sti { pr to the radiant are 
of special value in it vel Occasionally, 
indeed, a meteor w f st ry in t ry radiant itself. 
In the year 1855 or t of Aug. 10th such a statior uy meteor ap- 
peared and almost h my sight 
was directed—wit] ttect, as if a new f tar had suddenly 
begun its existences Lit. Not many minutes after 
a second came and i ¢ ffect 
and while I was in t] to a fellow 
observer (Mr. Francis Bradley) a third drew from us both a simultaneous 
exclamation. Thi I ikable eon t Ta p menon against 
which there were so 1 hance Ss, and aga st tl rep tion of whic h 
in such a brief spa neces wel many millions of millions. 
satisfied me that m s of scovi neteors were in play over 
us, but for some reas t n except when t vht was directed 
exactly to the obs If this was the fact a teles t 1 pointed 
to the radiant v d ered yet mol points of 
brightness. Such pt esst ma scertained to be 
ordinarily practi: : l re e this remarkal 1dvantage—that, 
by employing the telescopes of graduated instruments, our radsant posi- 
tions might be defined th certainty, and with e rude approach, at 
least, to astronomi racy Fo1 thoug! irieties of direction 
obtain, yet there n preponderating number so nearly the same 
as to exhibit a point of great and sudden co ntr like the image 
ofa star by a chror ns. I am not ur any of the few 
telescopic research mad 1 all ) cha study 
of the radiant. 

The simple method al ( to re accurate for 
a determination of the rad tha ild to map down every 
flight in course e ul idable errors in 
estimating arcual dis S f ref 4 very serious 
error in the directi ite f but h does not at 
all enter into the dir i Da the 1 1 at the moment 
of the flight. But, f Yr purposes the mappl Ss indispensable to 
completeness of observation and rec 

For any considerable advai 1 ré t knowledge of meteors 
and meteoric rings, we are clearly dependent upon ac urate, systematic 
and concerted observations The et ration of flights both conformable 
and unconformabl mp the three elements of radi- 
ant position, change: position, a f the meteors’ velocity, are 
obviously of elemé ntary and pl mary rtance, because thos« deter- 
mine the plane, the fig ind tl ring. Even a 
casual observation of the p1 pal t the last periodic display, 


made coincident! y—altho 


rrick and 


He 


the writer at New Haven, and by Mr. B V. Marsh at Burlington, 
New Jersey, has seemed decisi ( the 1 ittention, that 

* My own enumeration for August last having been r ed to among those 
reported by Mr. Herrick, in the last number of this Journal, are here given. The 
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the meteors of November and the meteors of August are independent 
and distinct in their origin or source. Still beyond this, an accurate 
discussion of the observations may even develop and determine within 
near limits the actual conditions of the great meteoric ring of August. 
But this need not be pursued here; for, happily, this discussion has 
been undertaken by Prof. H. A. Newton of Yale College, whose results, 
if they appear, will doubtless test conclusively the correctness of these 
opinions. But the four elements above referred to—including numbers 
—do not exhaust the desiderata ; among which may here be instanced 
the absolute height of the upper and lower extremities of the meteors’ 
paths,—their specific phenomena of combustion and dissipation,—aud 
their irregularities, intermissions, or rebounds, as well as explosions. 
The circumstance that upon certain definite days in August of each year, 
and in November of many years, observers will surely be rewarded with 
abundant opportunities and subjects for their attention is, of itself, one 
inestimable encouragement to concert and assiduity. The writer has al- 
ready ventured the opinion in this Journal,* that, beyond a definite limit 
of the earth’s atmosphere proper, there exists a secondary or external 
atmosphere—possibly of aqueous vapor,—that in this external medium 
the shooting stars become visible——and that a knowledge of its upper 
limit may be obtained by considering and comparing the upper limit of the 
meteors’ paths. It has long been his suspicion, to say the least, that some 
of the irregularities or specialities in meteor’s flights above referred to are 
to be explained by their encountering a sudden change of medium from 


a secondary or exterior atmosphere to the atmosphere proper.t But to 


times are those of the place of observation, i.e., New Haven, Conn., the locality 
circular with a radius of 50° around the Radiant. 
Saturday, Aug. 10th, 1861, 10h 30m p, m. began observing. 


From 10h 30m to 10h 40m, for this interval of time, one a minute. 


Aug.11th,1h, 78 “ 17 os total, 95 in 2h 30m, 


Sunday, Aug. 11, at 9h 30™ Pp. m., began observing. 


From 9b 30mto10h Om, 4 conformable, 2 uncon. 
“ “11h Om 17 “ 7 
“12h Om 36 total, 47 in 2h 30m, 

On Saturday as many as five showed curved or irregular flights. The 29th, near 
the zenith, surpassed all others in brilliance, and in the remarkable extent and dura- 
tion of its train, which was visible one third of a minute or more, and faded gradu- 
ally from the ends to the middle. Time of flight 1-2 seconds. 

* Vol. xxvi, note to p. 20. 

+ I may be excused for here propounding the enquiry, which has been forced 
upon me by certain auroral phenomena, whether some of those phenomena,— 
clouds, arches and streamers—have not commonly their lower limit at the surface 
of the atmosphere proper and their upper at a secondary atmospheric limit, as above 
suggested. So long ago as 1835 this was forcibly suggested and made almost visual 
by the flat base, and horizontal motion exactly along its base, of the singular auroral 
cloud described by me in vol. xxxii [1], p. 217-219 of this Journal. Some auroral 
arches also by their first dense formation and fast motions diminishing in both re- 
spects and suddenly dissolving when almost stationary, confer a | pone upon 
the conjecture that they are formed at a definite lower surface and expand or rise 
till they are dissipated at a definite higher limit. 
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realize the best attainable completeness of observation and record, certain 
preparations and facilities are doubtless important,—for example, 

First; The ability to estimate arcs correctly in their angular amount, 
—especially small ares. 

Second ; Readiness in measuring minute intervals of time by a men- 
tal standard closely accurate to tenths of a second.* : 

Third ; Familiarity with all stars of the first five magnitudes in the 
specific area over which the observer maintains his watch. 

Returning for a moment to the above chart, it need only be added that 
the radiant positions indicated thereon, as well as the other topics above 
referred to, are brought forward in the expectation of eliciting like ob- 
servations from others, and in the hope of somewhat exciting a new zeal 
and assiduity, especially with reference to the coming November meteors. 

Note by the Editors —The Connecticut Academy of Arts and Sciences 
have lately instituted a Committee (of which Prof. Twining is chairman) 
to invite codperation in the observation of the November and August 
meteors. The Editors take this occasion to Say that observations duly 
recorded and forwarded to the Academy will doubtless receive a merited 
attention and announcement. They should be addressed to the chairman. 

7. Grand Meteor of August 10, 1861.—The August ring of Meteors ; 
by H. A. Newron.—The observations of this meteor (pp. 294-5 of this 
volume) give interesting results. It was seen by Mr. Marsh at Burling- 
ton, N.J., (lat. N. 40° 5’, lon. W. 74° 52/ 40”), and by Prof. Twining and 
Mr. Herrick, at New Haven, (lat. N. 41° 18’, lon. W. 72° 55/ 25”). 

Mr. Marsh says, “I was looking exactly in the direction of the meteor 
and had a perfectly satisfactory view of it, and during the visibility of the 
train (20 sec.) noted with all possible care its position among the stars. 
I concluded that the track was very nearly in the line of t Persei and 6 
Persei, and the point of disappearance was about in a straight line joining 
re} Persei and ’ Andromedx,—the length of the track being about equal 
to the distance between 7 and t Persei. I continued my inspection of 
the region some time after the disappearance of the meteor in order to 
fix the track firmly in my mind. The meteor itself lasted only one or 
two seconds. The time was about 115 23™ p, 


* Trecommend for a standard the repetition of a selected sentence inaudibly, 
without motion of the organs except the tongue. The syllables are to mark tenths 
of a second each, and should be of equal ease in pronouncing, and either nine in 
number or nineteen accordingly as you measure by seconds or by double seconds. 
The initial instant of the phenomenon to be timed, forms the epoch or zero of meas- 
urement, and the syllables are to be repeated at a uniform rate acquired by practice 
with a seconds pendulum or other index. The last tenth of the second, or double 
second, is marked by enunciating “one” (called “un” to avoid hiatus),—in like 
manner the last tenth or end of the second, third, fourth, d&c., second or double 
second is marked by “two,” “three,” d&c., on to “ten.” Thus we shall have meas- 
ured ten seconds, or better, ten double seconds or twenty seconds. 

A brief practice will evince to any one the accuracy with which the mind forms 
a conception of time, and a long and intermitted practice the persistence with which 
it retains the standard thus distinctly formed, even after disuse. 

Again, in the instance of these brief and unannounced flights most observers will 
best apply their standard, not to the phenomenon itself, but, on the instant after, to 
the conception of its duration which is then vivid in the mind. 
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Prof. Twining says, “The meteor described by Mr. B. V. Marsh as the 
most brilliant of the display is identified by myself by several coincidences. 

Ist. It was preéminently the most brilliant flight within my time of 
observation. 

2d. The time at New Haven was a very few minutes before 114 P.M. 

3d. The duration of the train was timed by myself afterward from re- 
collection, and was less than half a minute, and more than a quarter. 

The following are my own observations of the meteor’s flight : 

Ist. Its line was traced back critically to the radiant which I find I 
had marked on the star chart of the Society for the diffusion of Useful 
Knowledge at R. A. 45°, N. P. D. 81° 30’. 

2d. The flight was timed carefully and was found 1:2 seconds. This 
may be relied upon as a near approximation, at least. 

3d. The meteor began at a point distant about 64° of arc from my 
radiant. It passed within a few degrees of the Dolphin. Its beginning 
was—say a degree—S.W. of a star which probably was ¢ Cygni. 
did not record the position laterally, that is to say, from E. to W., but 
the above distance remains unaffected by that circumstance. 

4th. Estimated by subsequent examinations of the heavens I call its 
length of flight 29°.” 

Mr. Herrick says, “While we were intently watching the meteors of 
August 10, 1861, each of the four observers looking at an altitude of 
about 60°, we were all startled, about half past eleven p.M., by a very 
brilliant flash. Instantly turning for the cause, we saw among the stars 
overhead a bright phosphoric bar, the meteor having already vanished. 
This bar, which I locate nearly as stated by Prof. Twining, remained 
visible without material change of place or shape about 20 seconds, by 
estimate. From all the circumstances of the case I infer that the time 
of the meteor’s flight could not have exceeded one second.” 

These observations indicate a visible track of about 33 statute miles, 
with altitudes above the earth’s surface of about 70, and 54, miles at the 
beginning and ending. Its course was conformable, and there is every 
reason to suppose that it was one of the August group of meteors. 

If the time of flight is 1-2 seconds, the velocity is 27°5 miles a second. 
The resistance of the atmosphere is wholly unknown, and for it no defi- 
nite allowance can be made. For the increase due to the earth’s attrac- 
tion, subtract 48 from the square of 27°5 and take the square root 
of the remainder, agreeable to the principle of conservation of living 
forces. Though not an exact process this gives a tolerable correction 
where the velocity is large. The result is 26°6 miles a second for the 
relative velocity of the meteor. 

The well established fact that the meteors of August 9-11 move in 
paths which produced backward pass through a small region of the 
heavens, and that this region of emanation remains the same, or nearly 
the same, from year to year, implies: 

Ist. That the individual meteors are cosmical bodies ; 

2d. That they are permanent members of the solar system revolving 
about the sun in edliptic orbits ; 

3d. That the direction and velocity of the relative motion, and there- 
fore of the absolute motion, of the individual bodies are nearly the same; 
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4th. That the whole group form what may be considered a ring, or 
disk, around the sun. 

The region of emanation has not great length in the great circle 
through it and that point of the heavens to which the earth is moving. 
Hence the velocities of the individual meteors, of the same year, and of 
different years, are nearly the same. 

The region of emanation has not great length in the great circle 
through it and the sun. Hence the tangents to the individual orbits 
make nearly the same angles with the sun’s radius vector. 

It follows that the elements of the individual orbits are nearly the 
same, and hence the probable conclusion that the meteors form a ring, 
and not a disk of great breadth in its own plane. If the breadth is very 
large, we must conclude that the great part of those orbits which cut the 
earth’s orbit belong to a limited zone, or ring, in the disk. The mean 
velocity and direction of motion of the August meteors would give an 
elliptic orbit about the sun which would r present the ring. The velocity 
of a single member of the group and the mean place of the radiant, give 
approximate data for determining this orbit. 

Let EMS bea triangle on the celestial sphere, E the point to which 
the earth is moving, S the sun’s place, M’ the mean . 
place of the radiant, and M the point from which Poa, 
the meteors are moving in their orbit around the ™m ain 
sun. Since the motion from M’ is the resultant of 
the motions of the earth and the meteors, E, M’, and 
M, are in the same great circle. The place of M’ is® 
found by observation, an nd if the mean value be taken there need be no 
correction for the earth’s attraction. From the places of M’, and E, can 
be computed the angle E, and the arc EM’. ES can be called a quadrant. 

Let v, v’, and v’, represent the earth’s velocity, the true, and the rela- 
tive velocities of the m¢ teors, v’ and v/ being corrected for the earth’s 
attraction. By the law of composition of motions =v? + 7/2 — 
2uv"cos EM’, and vsinEM=v“sinEM’. Also in the u iangle ESM, 
cosSM =sin EMcosE, and tanS=sinEtanEM. But S (or 7—S) is 
the inclination of the ring to the ecliptic, and SM the angle which its 
tangent makes with the sun’s radius vector. These with the value of v’ 
give the elements of the ri 

Assuming M’ to be at R. A. 42°, N. P. D. 34°, Eto be in the ecliptic 
at R. A. 46° 30/, v’’ as és ve equal to 26°6, and v (including the earth’s 
rotation) equal to 18°9 mil 


s 


ng. 


liles a second, we find, 
EM’=— 39°, v'= 16°8, SM 
SEM = 78°, EM — 84°, ESM — 84°. 
These give Sor the rin 7’8 semimajor axis VU 84, for its ellipticity 0°28, its 
perthelion distance 0°60, its inclination 96°,and the periodic time 281 days. 
The ellipticity cannot be less than cosSM, which is near 0°20. 

The inclination of the ring to the ec liptic must be greater than 60°. For 
the greatest value of v’ is 26-7 miles a second, that which belongs to a 
parabolic orbit. This with the radiant above assumed makes ESM >65°. 
That ESM be less than 60°, the dec. of M/ must be reduced to 52° 40’, 
which appears hardly admissible. On the other hand to give ESM a value 
greater than 120° would require that v” be less than 16°7, or the observed 
velocity less than 18 miles per second. The observations of Messrs. 
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Herrick, Twining and Marsh, seem to render this also inadmissible. Until 
other determinations of velocity are made, 96°, as determined above, or 
84° with retrograde motion, must be considered the most probable incli- 
nation. In any case the meteors of the other known annual displays cannot 
proceed from this ring. 

The thickness of the ring is 5 to 10 millions of miles, for the earth, 
moving nearly two millions of miles a day, is immersed in it during 
several days. Some idea of its breadth could probably be obtained by 
observing the area of the region of emanation, or in other words, the 
average length of the perpendiculars from the centre of this area upon 
the paths, produced backward. Observations in the southern hemisphere 
from the 4th to the 8th of February are desirable, to determine whether 
the earth’s orbit cuts the ring, or disk, at the other node. 

A rude estimate of the number of individuals in the ring may be 
formed. Several observers in one place in the morning hours of Aug. 
10-11 see at least 150 meteors, of which over three-fourths are conforma- 
ble. Assume the average perpendicular distance of the paths of visible 
meteors from the observers to be not greater than 71 miles. This implies 
that not less than 112 meteors pass through a circle of 100 miles radius, 
the circle being at right angles to the relative motion. The velocity is 
so great that the earth’s attraction is not of much account in making the 
number seen greater than the average throughout the ring. Reducing 
112 by the ratio v’:v”, and calling the cross section of the stream not 
less than the area of a circle whose radius is 2,500,000 miles, we have at 
least (2,500,000)? « 112 v/+(100)?v” meteors passing the node per hour, 
In 281 days, the periodic time, we have more than 300,000,000,000,000 
bodies for the whole August ring. 


V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


Return of the Arctic Expedition of Dr. Hayes.—Dr. Haves arrived 
at Halifax, N.S., on the 9th of October (and arrived at Boston, October 
23d, 1861), with important additions to Arctic Geography, but disap- 
pointed as to the chief object of the Expedition. Science has to mourn 
the loss of the astronomer, August Sontag; the carpenter Gibson Caru- 
thers also died during the voyage. Waiting the more exact account of 
his voyage which we Jook for from Dr. He ayes we quote meantime from 
the public j journals the following notice of the voyage and its results, 

The United States sailed from Boston July 10th, 1860. She reached 
Upernavik after a short but stormy passage and proceeded thence to 
Smith’s Straits, where she remained until July 10, 1861. 

On the 14th of April, however, a party left the vesse ], consisting of 
thirteen men and sixteen dogs, with boats on sledges. The leader of this 
dog-train is now on board the United States, and is a fine specimen of 
the species. ‘The party reached lat. 79° in the Middle Smith’s Straits, and 
here the party divided—Dr. Hayes and three others went as far as lat. 
81° 35’, west side of Kennedy Channel, (forty miles further northward than 
the latitude attained by Dr. Kane in 1854,) and were there obliged to put 
back, their provisions being exhausted. Dr. Hayes reached his vessel on 
the 27th of May. On the 13th of July, 1861, they proceeded to Little- 
ton Island, where the vessel remained until the 27th. Sailing thence in 
a northerly direction they were met by immense packs of ice, which the 
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vessel could not penetrate. She then made for Cape Isabella, on the 
west side of Smith’s Straits, which was safely reached. Boat parties 
were sent out from here to explore, but the ice was so solid that no chance 
was found for proceeding. The United States next came to anchor at 
the Esquimaux settlement of Natik, Northumberland Island, on the coast 
of Greenland. 

After surveying Whale Sound, the vessel sailed for Upernavik, on the 
voyage home, arriving there on the 15th August, 1861, after passing 
through one hundred and fifty miles of field ice in Melville Bay. She 
sailed thence for Discoe Island, and on the 17th September left for New 
York. From September 24 to October 7 the United States experienced 
very heavy gales, and sustained some slight injury to her sails and gear. 

August Sontag, the astronomer, a gentleman of high scientific attain- 
ments, who accompanied Dr. Kane on his last expedition, and was at one 
time connected with the United States Coast Survey, was frozen to death 
in his sledge while out exploring, accompanied by a single Esquimaux. 
He had unfortunately driven upon thin foo which gave way, completely 
wetting him, and before he could reach a shelter was past recovery, The 
body was recovered and interred at Port Folke, near Cape Alexander. 

The carpenter, Gibson Caruthers, died during the voyage. These are 
the only deaths out of the crew of sixteen persons which left Boston. The 
party was unusually free from sickness. 

Six men belonging to the wrecked whaleship St. Andrew of Aberdeen, 
joined the United States at Discoe, making the crew twenty in number. 

Hans, an Esquimaux, on whom Dr. Kane placed great dependence, 
who is frequently mentioned in Dr. Kane’ s book, and who deserted that 
expedition while in the ice in the far north, was found at ( Jape York by 
the crew of the United States, and returned in the vessel to Upernavik, 
whence he had started with Dr. Kane. 

The expedition went as far north as 81° 35’, a latitude which is said to 
have been before reached only by Parry in 1827-8. On the coldest 
day experienced the thermometer fell to 68° below zero 

The vessel was provisioned for two years. The following is a correct 
list of those of the officers and crew of the U.S. who returned in the vessel : 

Commander, I. I. Hayes, M. D.; ¢ Captain, S. J. McCormick ; first mate, 
H. W. Dodge ; second mate, John McDonald; commander’s secretary, 
G. F. Khoor; assistant astronomer, H. D. Radcliffs; master’s mate, 
Colin C. Starr; a cook, steward, cabin boy, and ten men before the mast. 

At a dinner given to Dr. Hayes by the Medical Society at Halifax he 
made the following remarks: 

“You have intimated to me, Mr. President, that a sketch of our 
voyage would be acceptable to the gentlemen who honor me with their 


courteous attention. We visited Smith Strait on the 26th of August of 


last year. Heavy ice and stormy gales prevented our penetrating far 
within the Strait; and after being twice in jeopardy among the bergs, 
and three times driven out of the Strait b ry northeast t gales we were forced 
to go into winter quarters on the east side of the Strait, in latitude 78° 
17'S. I expected to have reached the west coast, and to have secured a 
harbor near latitude 80°‘ My plans of exploration were dependent 
upon dogs, of which an ample stock had been obtained in Southern 
Greenland. Most of these animals died during the winter, and I was 
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obliged to take the field last spring with a weak force, and in an unfavor- 
able position. I carried with me a boat mounted upon runners for ser- 
vice in the open sea to the northward. After a trial of nearly a month 
it was found that the boat could not be transported across the Strait, 
and I accordingly sent it back, and with three companions and two 
sledges drawn by dogs, I continued northward. On the 18th of May 
our provisions were exhausted and we returned, having reached latitude 
81° 35’; a degree of Northing which I believe not to have been exceeded 
by any other person except Sir Edward Parry. The land which we 
explored is the nearest to the North Pole of any which is known. Beyond 
that land I believe there exists a perpetual open sea, which may be navi- 
gated. For this purpose, however, steam power is necessary. 

It is my purpose to renew the attempt next year, if circumstances 
prove favorable; and I am still of the opinion that with steam power, a 
strong force of men and dogs, and a well organized system of advance 
depots, the North Pole can be reached. That the region about the Pole 
should be explored, you will I think all agree. It has long enough re- 
mained a terra incognita. Speaking as one interested in the advance- 
ment of science, | may say that I care not under what flag the enterprise 
may be conducted, whether that of America, or England, or France, 
Science will claim the honor of the achievement.” 

Dr. Hayes has succeeded in obtaining materials as extensive as could 
possibly be collected under the adverse circumstances of his voyage. 
Since the death of Mr. Sontag, the entire responsibility of pursuing the 
scientific experiments of the expedition has devolved upon Dr. Hayes, 
who has been a hard worker; and the results at which he has arrived 
show with what industry his investigations in the various departments 
of science have been pursued. 

The chief results of the expedition are as follows: the completion of 
the survey of Smith’s Sound; the discovery of a new channel at the 
westward of Smith’s Strait; the confirmation of Dr. Kane’s theory respect- 
ing an open polar sea; the determination of the magnetic dip, and of the 
declination at many points within the arctic circle; surveys of glaciers, by 
which their rate of movement is determined; pendulum experiments, and 
hydrographic surveys; a continuous set of meteorological observations ; 
a large collection of specimens of natural history; a valuable collection 
of geological specimens; the accomplishment of a higher north latitude 
than ever before attained upon land; and lastly a large collection of pho- 
tographic views of the country, icebergs and settlements of the natives. 

The labors of the expedition have certainly not been in vain, and Dr. 
Hayes and his gallant companions are deserving of a generous welcome 
at the hands of the friends of science, and of Arctic exploration. 

2. The earthquake of 31st August.—This earthquake was felt at the 
Washington Observatory at 5>22™ a.m. There were two marked shocks, 
each a succession of long waves of slight elevation, apparently proceeding 
from south to north. The interval between the shocks was perhaps five sec- 
onds. They were accompanied by the usual rumbling noise and were 
sufficiently severe to rock the water-ewer in its basin and jar the furni- 
ture of the chamber. The sound of the earthwave through the air con- 
tinued audible some seconds after the tremor had ceased. To one who had 
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experienced several hundred analogous phenomena of nearly every degree 
of violence, that of Saturday morning, Aug. 31, was unmistakable. J.M. a. 

3. Letter from C. Hitchcock, E'sq., on the first observation on the fossils 
of the Red Sandstone for mation of Verm nt, ~Eds. Silliman’s Journal: 
As a notice of the Conoc phalites from the Red Sandrock series in High- 
gate, Vt., has appeared in your Journal, (Second Series, vol. xxxii, p. 232), 
it is but just to the dead to state who were the original discoverers 
of this trilobite. By referring to the Third Annual Rept. Geol. Vt. 
1847, pages 14 and 31, it will appear that Prof. Z. Thompson conducted 
Prof. MM Lb. Adams to H rioate, where bo nviiemen | rocured a large 
number of these trilobites. They were sent to Prof. J. Hall in 1847 for 
determination who gave them the name Cono ephalus, the same genus 
to which Mr. Billings now refers them. At that time the precise position 
of the Conocephalus was not known. Nor was Prof. Hall able to give 
more definite information respecting them in 1858 when I showed him 
the specimens again. 

These trilobites are noticed on pages 339 and 340 of our Third Report 


on the Geology of Vermont, which will be ready shortly for distribution. 
Amherst, Mass., Oct. 23d, 1861 


[For Prof. Adams’s own not 


ice of the Champlain Division of the Ta- 
conic Rocks, see this Journal, |2],v, 109. We understand from Mr, Hunt 
that Mr. Billings has, since the date of his paper, here quoted by Mr. 


Hitchcock, seen Prof. Adams’s remarks before the American Association, 
&c., at Boston in 1847, and quotes them in a paper now in press, indeed 
Mr. Billings has said the same to us in a late letter. —Eps.] 

4. Atlantic and Pacific Telegraph—The 28th of October witnessed 
the successful completion of the telegraphic connection of the Atlantic 
and Pacific Oceans by way of New York and Saint Louis to San Fran- 
cisco and California. It is proposed to extend this line of communica 
tion to the mouth of the Amoor River, crossing Behrings Straits bi 


cable forty miles in length, and thus by way of the Russian lines to 
Central and Western Europ About 1700 miles of wire it is said will 
accomplish this connection. We can then |] ope to receive our European 
and Asiatic news by way of the Pacific! 

5. Nicotine.—It is stated that the tobacco crop of the world is 250 
millions of kilogrammes (= 5,512,500 Ibs. av.). Schlosing, as already 
quoted, this Journal, [ 1}, v, 273, found in various t icCOs an average of 
about 5 per cent of nicotine. 

It is clear therefore that about twelve and a half millions of kilo- 
grammes (2,756,250 lbs.) of this poison are annually produced. As 
the sp. gr. of nicotine very slightly exceeds that of water, this quantity 
would fill nearly 100,000 wine barrels, and would give twelve and a half 
grammes (= 293°025 grains) to every man, woman and child on the 
globe. Asa few drops will produce death, it is probably much within 
the mark to say, that one year’s crop of nicotine could destroy every 
living creature on the face of the globe if its proportion was administered 
in a single dose. 

6. Geological Survey of Wisconsin.—The report of the Survey of this 
State is in press under the supervision of Prof. James Hall. This volume, 
of 500 pages or more, will contain a chapter on the general geology, 
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with a map, and full illustrations of the characteristic fossils of the several 
rock formations; also the claborate report of Prof. J. D. Whitney, (now 
at the head of the geological survey of California,) on the lead region, with 
an enlarged sectional map showing the location of the mines, &. Mr. T.J. 
Hale has been engaged during the past season making explorations under 
the direction of Prof. Hall, chiefly in the Northwestern counties. 

The specimen of the plates of fossils which we have seen is very cred- 
itably executed in the best lithographic style. 

7. Eighty Years Progress of the United States, showing the various 
channels of Industry and Education, dc. 2 vols. 8vo. pp. 457 and 455. 
New York, L. Stebbins, 51 John st. Compiled “by eminent Literary 
men.”—This compendium of national statistics forms a valuable hand- 
book of reference, to which all who possess it will have frequent occasion 
to turn for information in respect to the progress and condition of the 
great elements of growth and development in the history of the United 
States during eighty years past. The value of the book as a work of 
reference would have been much enhanced by a more frequent reference 
to authorities and original sources of information. But taken as it is, it 
supplies a great desideratum, and its pains-taking Editor, Mr. Stebbins, 
deserves our thanks for so valuable a contribution to our resources in this 
department of statistics. 

8. New American Cyclopedia, vol. xiii, PARR—RED. Appleton & 
Co., New York, 1861.—This volume fully sustains the good character of 
its predecessors in the series. —Photography, by Dr. J. W. Draper, is a very 
interesting and instructive article. Of scientific articles, Parthenogenesis, 
Perpetual motion, Phosphorescence, Polarization, and Pneumatics, are fur- 
nished by Dr. Levi Reuben of New York; while Pearl, Perfume, Petro- 
leum, Platinum, Pump and others are from Mr. J. E. Hodge. Prof. Par- 
sons of Cambridge contributes a large number of learned articles on legal 
subjects. The article Persia, its Language and Literature, is from the 
learned pen of Prof. W. D. Whitney of Yale College. The article “ Peri- 
odical Literature,” by D. W. Fiske, Esq., of New York, is a comprehensive 
summary of that subject, and will be of the greatest importance to those 
seeking such information. Three volumes more we understand bring this 
series to a close. 

9. Personal.—Prof. A. D. Bache, F.R.S., Superintendent of the Coast 
Survey of the U. S., was chosen Foreign Associate of the French Academy 
in the Section of Geography and Navigation in place of Mr. W. Scoresby, 
deceased. 

Ostrvuary.—Dr. Ext Ives died in New Haven, Oct. 8, 1861, at the age of eighty- 
two years. Dr. Ives was among the earliest of our botanists, and devoted himself 
particularly to the study of indigenous medicinal plants. He was the author of 
several botanical papers in the early volumes of this Journal. He was also an en- 
thusiastic pomologist, and added several valued varieties to the cultivated Pears, 
He was one of the originators of the Medical Department of Yale College, and re- 
tained his connection with that Faculty for thirty-nine years. He was an eminently 


successful medical practitioner, and died at a good old age, universally beloved and 
honored by all who knew him. 


Our list of publications received, and Proceedings of Scientific Socie- 
ties, is unavoidably crowded over to an ensuing Number. 
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